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ABSTRACT
KEYWORDS: sc ien t i f ic  language, French, Eng lish , Eng lish  for Special 
Purposes (ESP), baccalaureate, Tunisia.
In 1983 two p ilot schools in Tun is  began teaching sc iences and 
mathematics, one th rough  French , the other th rough  Eng lish , but 
based on the F rench  cu rr icu lum  and textbooks. The content and 
language of sc ience was assumed to be similar: only the host 
language changed.
In the p ilot schools, phys ics , chem istry , and bio logy lessons were 
observed, set textbooks and th e ir  trans la t ions  were compared, 
teachers ' meetings attended, and sixth year pup ils  were tested. The 
va lid ity  of the assumption tha t sc ien t i f ic  language is sim ilar in French 
and Eng lish  was assessed, and some of the consequences explored. The 
work was re s tr ic ted  to communication through words and non -verba ls  
such as symbols.
The resu lts  show that the assumption is only fu l ly  va lid  for the 
symbols of the elements and amino acids, and the SI system of units. 
S c ien t if ic  language is not necessar i ly  constant between French and 
Eng lish .
Implications are drawn fo r  l in gu is t ic s  and fo r the teach ing of Eng lish  
to s tuden ts  of science: the d if fe rences cannot be ignored, because many 
of them are fundamental ones.
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GLOSSARY
1. For convenience, the Lyc&e p ilo t  de I'A riana  is re fe rred  to as the 
'Eng lish  school', and the Lyc6e Bou rgu iba  as the 'F rench  school'. The 
teachers from B rita in  work ing  in the Eng lish  school have been 
re fe rred  to as the 'B r i t is h '  teachers. The words 'Eng l ish ' and 
'F rench ' re fe r to language not people unless the context ind icates 
otherwise.
2. To d is t ingu ish  between the f i r s t  second and th ird  language, the 
convention used by l in gu is ts  of L1, L2 and L3 has been used. For 
pup ils  at the two schools these are respect ive ly :
3. For want of a better abbrev ia t ion , the assumption tha t sc ien t if ic  
language is s im ilar between French  and Eng lish  has been labelled 
CSL: Constancy of S c ien t if ic  Language.
4. All f igu res ,  tables, and boxes are given the label 'F igu re ' so as to 
s im p lify  the numbering sequences.
5. Most of the time, material in F rench  Is supp lied  with a parallel 
trans la t ion  in Eng lish . Where no acknowledgement Is given the 
trans la t ion  is mine. When quoting b ilingual sources th is  has been 
ind icated eg 'Translation: D6fourneaux'.
6. The custom In phonetics is to indicate a symbol using the /  /  marks 
around the symbol, i have chosen to use the more well known 
convention of s ing le  inverted  commas ' '.
7. Some may d is t ingu ish  between ESP, English  fo r Special Purposes, and 
EST, Eng lish  for Science and Technology. For thes is  purposes ESP will 
be retained.
Engl ish school 
L1 A rab ic  
L2 Eng l ish  
L3 French
French school
L1 A rab ic  
L2 French 
L3 Eng lish
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1. SUMMARY OF THE BACKGROUND TO THE THESIS
One of the aims of the Department of Educational S tud ies at the 
U n iv e rs ity  of S u r re y  is to do research into cross cu ltu ra l d if fe rences 
and approaches In the understand ing  of science, as taugh t in schools. 
The context of the two pilot schools in Tun is ia  p rov ided  a se tt ing  in 
which th is  aim could be pursued. In one of these two schools, the 
'Eng l ish  school', a French based cu rr icu lum  in sc ience and mathematics 
was taugh t in Eng lish  to Tun is ian pup ils, while the comparable 'F rench  
school' taugh t sc ience and mathematics in French.
The assumption made in the Eng lish  school was that sc ience was the 
same in Eng lish  and French , tha t is if someone spoke and wrote Eng lish  
and French well, the re  would be no d if f icu lty  sw itch ing  languages when 
s tudy ing  science. [1.] S c ien t if ic  language, both non -ve rba ls  such as 
symbols and equations and the verba ls , such as defin it ions and 
term ino log ies was assumed to be constant between Eng lish  and French 
and to be independent of the host language.
1. The meaning of 'sameness' is defined in Chapter 3 'Basic term ino logy 
Section 2 'Constancy '.
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2. THE TUNISIAN SITUATION
Tun is ia 's  Education system broad ly  follows that of France, with the 
major d iffe rence tha t instead of all the education being in French , two 
languages are invo lved, A rab ic  and French. A fte r s ix  years in pr imary 
school of mainly A rab ic  but inc lud ing  a cons iderab le amount of French, 
pup ils  take an examination, the sixieme, which Is comparable to the old 
11+ examination in England. Those who succeed go to a Lyc&e (like a 
grammar school) leading, seven years later, to the baccalaureate. [1.] 
Throughout the lyc&e the sc iences and mathematics are taugh t in French.
In 1983 two experimental grammar schools ( lyc&es p ilo tes) were set up, 
with pup ils  rec ru ited  from those with the best re su lts  in the slxi&me. In 
one of the schools, the Eng lish  school, the sc iences were taugh t in 
Eng lish  not in French. The B r it ish  Council were Involved in re tra in ing  I 
Tunis ian sc ience teachers to teach In Eng lish , send ing  them to Br ita in  
for a year, in it ia l ly  to Le icester U n ive rs ity ,  then later to B risto l 
U n iv e rs ity  and a rrang ing  re fre she r  courses fo r them in the summer. The 
B r it ish  Council also p rov ided  books and helped to re c ru i t  B r it ish  
teachers from 1986-1990.
From the beginn ing it was envisaged that the most successfu l s tuden ts  
would go on to Eng lish  speak ing  un ive rs it ie s  fo r th e ir  degrees. (Lyc§e 
Ariana 1984). Those tha t could not get a g rant fo r  th is , would re tu rn  to 
the French language system of Tun is ia. To th is  end s tuden ts  had to 
continue studying the French language while at school, and It was [
assumed that the s tuden ts  would have lit t le  d if f ic u lty  chang ing back to 
F rench s ince sc ien t i f ic  language was assumed to be constant.
The lyc&es p ilo te s  had an accelerated science cu rr icu lum  compared to 
other Tun is ian lyc&es, and draw ing from the same pool of pup ils , the 
two schools were broad ly  paralle l In the ir  cu rr icu la ,  which gave a 
good basis fo r research comparing sc ience in French with sc ience in 
Eng lish . The only important d iffe rence between the two schools was 
supposed to be the language in which sc iences and mathematics were
1. Note in France, the 'middle school' system is now used, and the 
word lyc&e s t r ic t ly  speak ing  app lies to the last fou r years of 
secondary education. In Tun is ia  the word is used to mean secondary 
education from the sixi&me to the baccalaureate.
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taught. The teachers at the Eng lish  school were obliged to follow as 
c losely as poss ib le the Tun is ian  cu rr icu lum  and ways of teaching.
In the f ie ld  s ituation then the assumption was held tha t science, and 
spec if ica l ly ,  sc ie n t i f ic  language, is the same in Eng lish  and in 
French. The f ie ld  s ituation also p rov ided  p rop it ious c ircumstances fo r  ' 
test ing  th is  assumption.
3. OUTLINE OF THE METHODS USED
The research was conducted over the school years 1986-1989. In 1986-87 
B r it ish  teachers at the Eng lish  school were in terv iewed regu la r ly .
Classes of bio logy were observed  in 1987-88, concentra t ing  on the most 
advanced year, which was newest to the teachers and was where 
trans la t ion  of textbooks was being done, and the tens ions of teach ing 
a French cu rr icu lum  in Eng lish  were most real and most f requen t ly  
ta lked about. In 1988-1989 classes of phys ics  and chem istry  were 
stud ied, pa rt ly  because of teachers  had informed me of major 
d iffe rences merit ing s tudy , and pa rt ly  because here the theory  could 
rece ive a more thorough test ing  in the areas of symbols, equations and 
chemical formulae. Towards the end of the school year 1988-89 severa l 
tests  were g iven to the pup ils  to assess the s ign if icance  for the 
pup ils  of some of the d if fe rences found, and to s tudy  for instance howv 
well they were able to cope with them. My length of stay in the 
schools helped me to win the confidence of the teachers. I funct ioned 
In the lessons as a 'p a r t ic ip an t  observe r ',  and, at the request of the 
Headmistress of the Eng lish  school, I attended departmental teachers 
meetings. I had access to all the trans la ted material. My 
frequen t presence In the school meant I was often present when a new 
teach ing d if f icu lty  or trans la t ion  point was being d iscussed. I also had 
opportun ity  to question the teachers, and to obtain inva luab le backup 
Information from my stud ies  of the textbooks and trans la t ions.
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4. CONSTRAINTS
The notion of CSL, Constancy of S c ien t if ic  Language, Is too big to 
invest igate  at ail levels. I have the re fore  res tr ic ted  the thes is  to 
non-verba l and verbal communication. Also, because the theory  is not 
spe lt  out in detail, I have f i r s t  identif ied  severa l areas where CSL 
m ight reasonably be expected to be valid. These are fo r  the verbals: 
faux amis, defin it ions, l inkwords, p refixes and su ff ixes , abbrev ia t ions, 
eponymes, diseases, taxonomy, and chemical term ino logy (Section III 
Chapters 8-18); and the non verbals: symbols, ind ices, equations, and 
miscellaneous (Section IV Chapters  19-24). The questionna ire re su lts  are 
d iscussed in Chapter 8 (faux amis), 18 (chemistry), 23 (physics), and 24 
(student opinions).
It was necessary to c la r i fy  the term inology used to describe language 
in science, in pa r t icu la r  tha t 's c ie n t i f ic  language' re fe rs  to both words 
used exc lus ive ly  in science, and common words which have a sc ience 
spec if ic  meaning. (See Chapter 3 'Basic Term inology').
In each top ic  area, the sub -hypo theses  were formulated in response to 
the question: if s c ie n t i f ic  language is constant what would one expect 
to f ind , what would be the consequences and wherever possib le how could 
the material ava ilab le  best be used to test th is . Material used to test 
the sub -hypo theses  was collated from several areas, inc lud ing  lesson 
observation, a s tudy  of the textbooks and use of re ference books and 
other l ite ra ture .
To my knowledge, no one has ever before documented where sc ien t i f ic  
language at baccalaureate level d if fe rs  when the host language is 
changed between Eng lish  and French , and to what extent the re  is 
constancy in sc ie n t i f ic  language at th is  p re -u n iv e rs i t y  level.
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5. FINDINGS
The d iffe rences between sc ience in Eng lish  and in French are 
c lass if ied  and d iscussed in Section III 'Verba ls ' (Chapters 8-18) and 
Section IV 'Non verba ls ' (Chapters 19-24). It has been found tha t for 
only a ve ry  few l in gu is t ic  fea tu res  such as the symbols of the 
elements is sc ie n t i f ic  language completely constant between French  and 
Eng lish . Most of the time the assumption was found to be only pa rt ly  
tenable and sometimes it  was found to be completely untenable.
In Section V, A fte r a re su lts  summary (Chapter 25) and a d iscuss ion of 
the va lid ity  and re l ia b i l i ty  of the resu lts  (Chapter 26), the questions 
as to why CSL is not a lways valid , and the fo rces  act ing  fo r and 
aga inst the constancy of the language of sc ience are d iscussed (Chapter 
27). F ina lly , some of the implications of the research f in d in g s  fo r 
l in gu is t ic s  (Chapter 28), and fo r  the teach ing of Eng lish  as a fore ign 
language to sc ience s tuden ts  (Chapter 29) are cons idered and the broad 
conc lus ions are stated in Chapter 30.
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1. INTRODUCTION
This chapter in troduces the Tun is ian  situation and the p ilot schools, as 
the context in which the assumption that sc ien t i f ic  language is constant 
was stud ied. For general re fe rences on Tun is ia  and the education system 
see Appendix 17.
2. THE BROAD LINES OF THE TUNISIAN EDUCATION SYSTEM
The Tun is ian education system is broad ly based on the French system.
All education is free, bu t pup ils  have to buy th e ir  own textbooks, which 
are pr in ted  by the government and sold at low prices.
a. Three levels
1) Pr imary school education
This Is ava ilab le to all, male and female, a great achievement 
when it is realised tha t ju s t  before Independence in 1957 only 
20-25% of Tun is ians  who were of school age were in education, 
(Riguet 1984 p 13). There are s ix  years, and French  is in troduced 
in the fou rth  year, for 9% hours a week (Tunlsie, 1984 p51,
Tun is ie  1986a p33). A fte r s ix  years the re  is a nationally set 
examination called the sixieme which leads to the secondary 
level. Only those who pass are allowed to proceed, the rest 
repeat the last year (French: doubler) or leave the system.
2) Secondary school education
There a re  two broad type s  of school, the profess ional (technical) 
schools, and the 'L y cd e s ' which have a three  year common 
cu rr icu lum , followed by a choice between: a) S it t ing  an examination 
leading to fou r years of s tudy  in the dcoles normales which 
culm inates in an examination at baccalaureate level, but with the 
obligation upon the s tuden ts  to become pr im ary  school teachers, b) 
Four years of s tudy  leading to one of the th ree  baccalaureates, 
Le ttres , M ath-Science, or M ath-Techn ique, [1.]
1. S t r ic t ly  speak ing  in France the word 'lycde ' re fe rs  to the last 
fou r years of secondary education. Tun is ia  uses the word both in 
the s t r i c t  sense, and in the w ider sense, of post pr imary education 
leading to the baccalaureate.
Situation in Tunisia 2.3
3) U n iv e rs ity  education
Th is comprises va r ious  colleges and facu lt ies. For a general 
degree system, the re  is a diploma after two years, the th i rd  year 
is called 'L icence ' but has less importance than the B r it ish  
'Bachelors ', more important being the M aftrise  a fte r  fou r years.
To proceed fu r th e r  then requ ire s  a memoire of 20,000 words 
called the C.A.R., 'C e r t if ic a t  d ’A p titude  A la Recherche' followed by 
courses, examinations and a thes is  leading to a D.R.A., 'D ipldme de 
Recherches App ro fond ies ' which is rough ly  equ iva len t to the 
French 'D octo ra t de tro is iem e cycle ' or the B r it ish  M.Phii. The 
h ighest qua lif ication, as in France, is the 'D octo ra t d 'e ta t .
b. B i- l ingua llsm
Almost all pup ils  speak the Tun is ian  dialect of A rab ic  when they 
f i r s t  enter school. Un like  A lger ia  or Morocco the re  is no Berber 
m inority  in Tun is ia  except in a few v il lages In the south. French is 
taugh t from the fou rth  year of p rimary school, though th is  has 
varied as m in is te rs  of Education have changed. French is used fo r 
the language of mathematics and sc ience in the secondary schools 
and U n ive rs ity ,  except fo r the dcoles normales, (the teacher t ra in ing  
schools for p r im ary  school teachers), where A rab ic  is used. All 
s tuden ts  in schools get t ra in ing  in modern l ite ra ry  Arab ic.
c. Centra lisation
The M in is t ry  of Education sets the Curr icu la , pub lishes textbooks, 
and sets the examinations fo r the sixi&me and the baccalaureate. A 
system of inspec to rs  en fo rces the sy llab i.  In theo ry  teachers have 
the r ig h t  to change the o rder in which material is taugh t but not 
the content, but in p ract ice  th is  freedom is ra re ly  taken. Compared 
to B r it ish  teachers before recent changes, the re  is ve ry  litt le  
scope for teacher adaptation or innovation.
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d. The Tun is ian  baccalaureate
Th is Is based upon the F rench  idea of a baccalaureate examination. 
Once the k ind of baccalaureate is chosen, the sub je c t  combination 
is fixed. Each sub je c t  has a 'coeff ic ient ' ass igned to it, and 
s tuden ts  must ach ieve an overa ll average of 50% to pass. The 
examinations are on the f ina l year of the sy l la bu s  only. S tudents 
who almost get the requ ired  50% have the ir  yea r 's  test marks 
considered, and some are allowed to res it  one or more papers, 
usua lly  before the summer vacation begins. [2.]
In the 'maths-sc ience ' baccalaureate, taken by the s tuden ts  in the 
French and Eng lish  schools, physica l sc ience and mathematics each 
had a coeff ic ien t of 5, and bio logy had a coe ff ic ien t 2. Other 
sub jec ts  such as French , ph ilosophy and Eng lish  were also examined. 
For a fu r th e r  d iscuss ion of the baccalaureate see Chapter 27 'The 
forces operating fo r  and aga in s t CSL'.
e. Miscellaneous
The French cu ltu ra l 'm ission' maintains severa l schools, p re­
school, p r imary schools and Iyc6es. These are mainly for the 
benefit of the French fore ign  community and are fee paying.
S tudents  follow a cu rr icu lum  set by France and taugh t in French by 
teachers from France, with A rab ic  and re lig ion fo r  Tun is ians taugh t 
by Tun is ians. The examinations taken at the end of the secondary ' 
school are one of the F rench  baccalaureates, with papers set by 
France. Board ing fa c i l i t ie s  are ava ilab le fo r s tuden ts  whose 
parents l ive outside the main cit ies, and only in Tun is are the 
fina l fou r years taught.
Un like  B r ita in  the p r iva te  education system In Tun is ia  is of low 
stand ing  with low success rates.
2. The exact deta ils of where the cu to ff  marks are, can va ry  from year 
to year.
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3. THE PILOT SCHOOLS
a. H istory
There is l it t le  pub lished l ite ra tu re  on th is  sub ject. Accord ing  to 
the D irec tr ice  of the Eng lish  school, Madame Soua (1987, in terv iew  
T9) p lans fo r the Eng lish  school o r ig inated in 1978 with the Prime 
M in ister, Hedi Nouri. Construct ion  began in 1979, with the f i r s t  
intake in 1983. The Eng lish  school, is more p rope r ly  known as the 
"P ioneer school fo r The Teaching of Science and Technology in 
Eng lish  (Lycee Pilote pour I'Enseignement des Sc iences et la 
Technology en Langue Ang la ise)" (Labadi 1984 p75).
Accord ing  to Labadi, one of the teachers of Eng lish  at the Eng lish  
school, the ob ject ives  of the Eng lish  school were to
1) subs t itu te  Eng lish  fo r French in the teach ing of sc ience and 
technology
2) "to prepare the pup ils  fo r h igher education in anglophone 
coun tr ies  (ie. The United States, the United Kingdom and 
Canada)." (Labadi 1984 p76, Lyc§e Ar iana 1984 p10).
it  is c lear then that at the beginn ing it was conceived tha t at 
least some of the s tuden ts  who passed the ir  Baccalaureate 
examinations, would go abroad fo r  fu r th e r  s tudy . Also, accord ing  to
Le Temps of 18 June 1989,
En e f f e t  II A t a i t  question 
jusqu 'A  une recente date de 
cr£er un in s t i t u t  supArieur de 
techno Iogie a Carthage avec le 
concours de la  Grande-Bretagne 
et des E ta ts -U n is  oCi 
I'enseignement se fe ra  i t  en 
a n g la is  et vers lequel les 
dipl6m§s du Lyc6e de l ‘ A r iana  
se ra ien t  o r ien t^s. Mais i l  
semble qu'aprAs I 'u n i f i c a t io n  
du regime d'enseignement des 
lyc§es p i lo t e s ,  cet in s t i t u t  
sup§rieur de Carthage qui 
aura i t  ie ca ractA re  d'une 
uni v e r s i t e  l ib r e  A I ' i n s t a r  de 
I 'u n iv e r s i t y  am6rica ine de 
Beyrouth n 'a  p lu s sa ra ison  
d 'e t r e .
In e f f e c t ,  u n t i l  re cen t ly ,  the 
idea ex is ted  to found a 
technology in s t i t u t e  a t Carthage 
w ith the cooperation of B r i t a in  
and the United S ta te s ,  in which 
teaching would take p lace in 
Eng l ish  and towards which 
students from Lycee A r iana  would 
be d ire c ted .  But i t  seems tha t ,  
now the p i l o t  schoo ls  have had 
t h e ir  regimes u n i f ie d  [ ie  French 
used not Eng l ish ]  the s e t t in g  
up of t h is  in s t i t u t e  at Carthage, 
which would have been l ik e  a 
free  U n iv e r s i t y  l i k e  that o f the 
American U n iv e r s i t y  of B e iru t ,  
i s  no longer j u s t i f i e d .
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This was a sens it ive  point in both schools du r ing  the period of my 
research. As I understand  it, the B r it ish  Government policy is to 
sponsor post-g radua te  t ra in ing  in the UK, the re fo re  Tun is ia  could not 
expect much help the re  un less the Tun is ian government itse lf  was 
w il l ing  to p rov ide  a large pa rt  of the sponsorsh ip . Un fo rtuna te ly  th is  
question was not sorted out before the school started , and it is not 
su rp r is in g  tha t a lthough in May 1989 it was decided to expand the 
pilot schools to six, add ing  an extra fou r at Sfax, Sousse, Gafsa and 
El Kef, it was also decided to re ve r t  to the teach ing of sc iences at 
the Eng lish  school in French . In view of all the hard work put in by 
the s ta f f  at the Eng lish  school, and all the resources invested in it 
by the B r it ish  Government amongst others, th is  change was 
regrettab le  but not w ithout reason. Very sens ib iy ,  s tuden ts  who had 
begun in Eng lish  would f in ish  in Eng lish , but as of September 1989 
the intake to the Eng lish  school would be taugh t in French not 
Eng lish .
It is Important to note though that from the beg inn ing it  was 
envisaged tha t some pup ils  would have to re v e r t  to s tudy ing  sc iences 
in French. These pup ils  would e ither be those who left fo r  any 
reason du r ing  the ir  course, or those s tuden ts  unable to obtain 
scho la rsh ip s  to go abroad a fte r the ir  baccalaureate. Therefore 
French language was taugh t at the Eng lish  schools and maintained at 
f iv e  hours a week in years 4-6 when the other lyc§es reduced it to 
three  hours a week.
The French government sponsored up to fourteen teachers  at a time 
to work in the F rench  school, which in the year 1987-8 had 23 
classes of 25-30 pup ils .
In the Eng lish  school the re  were fewer B r it ish  nationals. All were 
work ing  in sc iences, computers and mathematics and none worked 
teach ing Eng lish  as a sub ject. The teachers were sponsored by the 
B r it ish  Council. In 1985 the re  were two teachers r is ing  to f ive  in 
1986 with the last teachers  f in ish in g  in 1990.
On the Tun is ian side, the Tun is ian  government rec ru ited  each year 
teachers who were sent to England, f i r s t  Le iceste r U n ive rs ity ,  then
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to B risto l U n iv e rs ity ,  where they  completed a spec ia l ly  a rranged 
teacher t ra in ing  course designed to enable them to teach the ir  
sub jec ts  in Eng lish . Th is  was supplemented by sho r t  in tens ive  
summer courses in England, pa r t icu la r ly  Bristo l.
The French school was rece ived in its en t ire ty  from the French 
government, as it was a M ission frangaise  school called 'Lyc&e  
Carnot '. When it became a p ilot school it was renamed 'L ycee  
Bourgu iba
As fo r the examination resu lts . Only the f i r s t  set are ava ilab le at 
the time of w r it ing  th is  thesis. The Eng lish  school achieved a pass 
rate of 93% and the F rench  school 94%. Le Temps reported in a page 
one headline of 21.6.90 tha t the level of success at the f i r s t  
attempt of examinations was 80% for the French school, with no 
mention of the Eng lish  school, but in the ins ide pages, when the 
actual numbers were g iven, 89/117 pup ils  passed at the f i r s t  attempt, 
which is 76.07% not 80% and the Eng lish  school actua lly  did 
m arg ina lly  better, with 72/89 ie 80.9% succeeding at the f i r s t  
attempt. The national f ig u re s ,  exc lud ing p r iva te  schools and 
independent candidates fo r  the Maths-Sc iences baccalaureate were 
33.02%. In the tw en ty -th ree  s tuden ts  getting the h ighest grade of 
resu lt, a 'mention trd s bien' (over 80%) the Eng lish  school had four 
and the F rench  school had f iv e  students. (La P re sse  1990).
b. S im ilar it ies between the Eng lish  and the F rench  schools
In view of the comparisons I will make between French and Eng lish , 
and in pa r t icu la r  between pup ils  In the two schools it is important 
to Identify the s im ila r it ie s  and the d iffe rences between the two 
groups. The s im ila r it ies  are:
1) All pup ils  had a s im ilar p r imary school education, sim ilar in 
the sense tha t no Eng lish  was taught, and they  all followed 
courses fo r six years in Tun is ian government p r im ary  schools. 
Un like  Br ita in , th is  meant a common sy l la bu s  with state 
textbooks.
2) All s tuden ts  had, in accordance with the regu la t ions fo r en try
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into a p ilot school, never repeated a year, had a maximum age of 
13 in October of the year of en try , and had succeeded in the 
'sixieme' with a mark of at least 80%. (Lyc§e Ar iana 1984). 
S tudents  admitted to the French school in 1988 had a mark of 
19.2/20 to 17.8/20 (96 to 89%) and to the Eng lish  school of 
18.55/20 to 17.6/20 (92.75% to 89%). (La Presse 1988).
3) The studen ts  came from all over the coun try  and were at least 
80% boarders.
4) The maternal language was the Tunisian d ia lect of Arabic.
5) The sy l lab i fo r  all sub je c ts  in the Iyc6e were the same. This 
also inc ludes the sub je c ts  taught. The only exceptions to th is  
were:
a) S tudents  at the Eng lish  school had a term of Intensive 
Eng lish  before s ta r t ing  bio logy and mathematics in Eng lish . 
S tudents  at the F rench  school, having had French in the 
pr imary school were able to continue mathematics and s ta r t  
b io logy in the f i r s t  term. By the time of the f if th  and 
sixth year, where most of my research took place, these 
in it ia l s ta r t ing  d if fe rences had p robab ly  evened out. [3.]
b) In the fou rth  year, one class of s tuden ts  were allowed at the 
French  school to procede towards the A r ts  baccalaureate. Th is 
option did not ex ist at the Eng lish  school: r ig h t  from the 
f i r s t  year of en try  all s tuden ts  were oriented towards the 
Maths-Science baccalaureate, and the few s tuden ts  who needed 
to do the A rts  baccalaureate were encouraged to leave and go 
to a normal lyc§e.
c) At the Eng lish  school F rench  was taugh t as language only, ie 
no other sub je c t  used French as the 'v eh icu l ing ' language, 
whereas in the French school, Eng lish  was taugh t as language 
only.
6) The same sub je c ts  were taugh t In A rab ic  ie h is to ry , geography, 
art, music, home economics, re l ig ious and c iv i l  instruct ion , and 
games.
7) All s tuden ts  were taugh t c lassica l Arabic.
3. There is much more F rench  than Eng lish  spoken and heard in Tun is ia. 
There is a F rench  channel on TV, much o ff ic ia l bus iness both 
w r itten  and spoken takes place in French, and French books and 
magazines are free ly  ava ilab le  to borrow and buy.
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8) S tudents stud ied  mathematics, physica l sc ience (from now on 
re fe rred  to as phys ic s  or chem istry as appropria te , as the 
lessons were d iv ided up th is  way, but taugh t by the same 
teacher), natural sc ience (biology), technology and computer 
s tud ies  in the given veh icu l lng  language of the school, ie 
French at the French school and Eng lish  at the Eng lish  school.
9) The school routines were sim ilar, fo r Instance test ing  f ive  
times a year.
10) All s tuden ts  sat the same baccalaureate examinations, the f i r s t  
ones fo r the schools being in June 1990. The examinations were 
national ones, and an Eng lish  trans lat ion  was prepared fo r the 
s tuden ts  at the Eng lish  school.
11) Both schools had non-Tun is ian  teachers, and rece ived fore ign  aid 
tha t Included books and computers. ,
12) Science sub je c ts  were d iv ided  up into time fo r pract ica ls , in 
which half the c lass was taught, and theory  lessons to the whole 
class.
13) No fees were payable, and poor s tuden ts  rece ived f inanc ia l help 
to enable them to stay in the state prov ided hostel.
14) S tudents came from all over the coun try . The information in 
Appendix 15 shows th is  in detail for the Eng lish  school and the re  
is no reason to doubt tha t the French school was not s im ilar.
15) There was a high teacher to pupil ratio, espec ia l ly  when it is 
known that much of the time in sc ience was spent in half 
classes, the fu l l  c lass being 30 s tuden ts  or less. [4.]
4. TEF, (T45:3) warned me to be care fu l with th is  teacher to pupil ratio. 
In Feb rua ry  1988 he had estimated that the re  were 67 teachers at 
the Eng lish  school fo r  about 500 pup ils, making a teacher to pupil 
ratio of 1:8. But th is  was misleading as the ch i ld ren  got around 36 
hours per week of tu it ion . Th is  is in comparison to Eng lish  pup ils  
who get around 36 periods of 35 minutes of in s truct ion  ie 21 hours 
per week. Also, the teach ing hours for each teacher were less than 
in England, being 16 hours a week teach ing, and 2 hours a week 
preparation in the Eng lish  school, compared with 21 hours or more 
in a school in England.
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c. D iffe rences between the Eng lish  and the F rench  schools
The best way of p resen t ing  these d if fe rences is in the form of a 
comparative table, w ithout f u r th e r  d iscuss ion as in the f ig u re  2.1 
below.
FIGURE 2.1 FRENCH AND ENGLISH SCHOOL DIFFERENCES
French school En g l ish  school
FRENCH LANGUAGE Taught by French 
nat iona ls
Host language In which 
sc iences  and 
mathematics were taught
Taught by Tun is ian s
Taught as language 
on ly
ENGLISH LANGUAGE Taught by Tun is ian s  as 
language on ly
Taught by Tun is ian s  
but was the host 
language fo r  mathem­
a t i c s  and sc iences
SCIENCES/MATHS Taught in French, up to 
14 teachers from France 
invo lved
Taught in E n g l ish ,  
up to 5 teachers 
from B r i t a in  invo lved
NUMBERS OF CLASSES 
1987-8
(C lasses were 
maximum of 30 
pup iIs)
Year one: 3 
two: 3 
three: 6
fou r: 4 + 1 A r ts  
f iv e :  5 + 1 A r ts
Year one: 3 
two: 3 
three: 5 
four: 4 
f i v e : 4
T o t a l : 21 + 2 A r ts To ta l:  19
RESOURCES School g iven to T u n is ia  
in i t s  e n t i r e t y  by France
New schoo I , bu i11 by 
T u n is ia
A id  from France A id  from B r i t a in  and 
Amer i ca
SCHOOL LOCATION Center o f Tun is , near 
French Cu ltu re  Centre
In A r iana , 5km north 
of centre  of Tun is 
and Br i t i s h  Counci I
SCIENCE TEXTBOOKS N a t io n a l , in French in Engl ish, 
t ransI a t  Ions/adapt­
a t io n s  of na t iona l 
French te x ts .
OTHER BOOKS Bookshops have l im ited  
but e x is t in g  s tocks  of 
n o n -o f f i c ia l  textbooks 
in French
Few books ava iIab Ie  
ou ts ide  school 
IIb ra ry
FIGURE 2.1 CONTINUED
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TUNISIAN SCIENCE 
TEACHERS
Degree through French Degree through 
French + one year in 
UK lea rn ing  to teach 
In Engi ish . (one 
teacher had been in 
Amer i ca)
MILIEU OUTSIDE 
SCHOOLS
A rab ic ,  French No Eng l ish
APPROACHES Tun iso-French Tun iso-French and 
Anglo-Saxon
INSPECTORS NOT n e ce s s a r i ly  the same se t fo r  
school as the two schoo ls  were i 
d i f f e r e n t  a d m in is t ra t iv e  reg ions
each
n
STUDIES AFTER 
BACCALAUREATE
The m a jo r i ty  w i l l  probably do degrees in 
T u n is ia  through French. A s e le c t  few w i l l  
get s c h o la rs h ip s  abroad.
For detailed information concern ing  the hours of s tudy  per su b je c t  
see Appendix 5. The major d if fe rences  between the schools fo r the 
hours of s tudy  are:
1) While both schools began phys ica l sc ience in the f i r s t  year, 
un like  other schools where th is  was begun in the fou rth  year, in 
the French school s tud ie s  of these sub je c ts  began in the f i r s t  
term of the f i r s t  year, whereas th is  was delayed until the 
second term of the f i r s t  year In the Eng lish  school. In fact the 
Eng lish  school delayed s ta r t in g  physica l sc ience and natural 
sc ience until the second term.
2) The Eng lish  school began the f i r s t  term with an in tens ive  course 
of Eng lish , and it was the Eng lish  teachers who began teach ing ' 
another su b je c t  in Eng lish  in the f i r s t  term, namely computing. 
Intensive Eng lish  continued th roughou t the f i r s t  year.
3) The French  school taugh t Eng lish  from the f i r s t  term, un like  a 
normal school which postponed it until the fou r th  year. The 
level of Eng lish  was less than at the Eng lish  school and no 
other sub je c ts  were taugh t th rough  Eng lish , as noted in f ig u re  
2.1 above. .
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6. THE ENGLISH SCHOOL AND CSL
a. The CSL assumption
In the in te rv iew  with the D irec tr ice  of the Eng lish  school (T9, 26 
May 1987) it became clear tha t she believed sc ience was a un ive rsa l 
language and tha t mathematics was the easiest su b je c t  to teach in 
Eng lish  at the beg inn ing  as lots of symbols were used.
She went on to explain tha t as all the s tuden ts  were heading fo r 
the Tun is ian  baccalaureate, the cu rr icu lum  had to be the same, 
except fo r certa in  options such as computing, and the acce lerated 
Eng lish  course. The studen ts , it  was a rgued, would eas ily  be able 
to f i t  back into the Tun is ian  U n iv e rs ity  system [French based, for 
sc iences] because "the techn ica l words are mostly the same".
(T9:23).
The whole ex istence of the school was based upon th is  one un­
demonstrated assumption tha t sc ience and mathematics are 
su f f ic ie n t ly  s im ilar when taugh t in Eng lish  and French  to make the 
language only a host fo r  the content, and making it easy to sw itch 
languages when s tu dy ing  sc ience. S c ien t if ic  language: both the non­
ve rba ls  such  as symbols, ind ices, equations and graphs; the words, 
the de f in it ions and the term inologies; and also the way of doing 
school level sc ience, were assumed to be identica l in Eng lish  and 
French . S c ien t if ic  language was constant so tha t  if learnt th rough  
one host language it would t ra n s fe r  read ily  and not need to be re­
learn t in another host language. A method or an equation lea rn t in 
Eng lish  would be the same method or equation in F rench , on ly  the 
ca r r ie r  language chang ing .
C ircumstances were such as to p rov ide  a good situat ion  In which to 
s tu d y  th is  assumption, at school level, because the two schools were 
fo llow ing the same cu r r icu lu m  with sim ilar pupils: on ly  the host 
language of in s tru c t ion  was d iffe ren t.
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This assumption was re in fo rced  by other p re ssu re s  namely:
1) The Eng lish  school pup ils  had to learn a sub je c t  in exactly the 
same way as the ir  F rench  school coun terparts .
2) The B r it ish  and Tun is ian  teachers were ob liged to teach a 
sub je c t  the "Tun is ian "  way as specif ied in the national 
textbooks and sy l lab i,  and by the inspectors.
Th is meant that, fo r  instance, when in trans la t ing  the textbooks 
there  was a choice of vocabu lary , the word ing c losest to the French 
had to be used. The c learest example of th is  o ccu rred  when a 
Tun is ian teacher (TEB) wrote "In mammals, the growth of pelage is 
related to photoperiods".(5EB158) I corrected "pelage" to " fu r "  when 
asked to proof read the trans la t ion . (The word "pelage" ex ists In 
Eng lish  but it is not used in schools and is not the most common 
word). TEB ins isted  on re ta in ing  the word "pelage".
b. The trans la t ion  process
The inspecto rs  ins isted  tha t the offic ia l Tun is ian textbooks had to 
be trans la ted , so as to adhere c losely to the Tun is ian system.
Various exceptions were permitted eg th ird  year bio logy used a 
B r it ish  textbook, but when Mackean's "In troduct ion  to Human and Social 
B io logy" (1985) was suggested  by the bio logy teachers  as a textbook 
to be used in the s ix th  and seventh years and supplemented by 
trans la ted  material, the inspecto r refused it. (T75:14-17, 103:6-9).
When asked fo r  his reasons he explained tha t one must not g ive the 
pup ils  more information than necessary, and tha t ultimately he did 
not feel he had the r ig h t  to au thorise  the use of an Eng lish  text 
unless it ref lected the Tun is ian  textbook c losely. The inspector 
insisted on trans la t ion . "L a  traduction  e s t ir re fu tab le " . (T75:17).
In fact, few sect ions of the textbooks were trans la ted  word for 
word. If poss ib le sim ilar material was cu lled from ex ist ing  texts 
in Eng lish . At times the oppo rtun ity  was taken to c la r i fy  or update 
the French text. [5.] ,,
5. For instance, year f iv e  bio logy ca lcu lat ions on molarity, in which 
old un its of 'normality ' were updated to use 'moles', and old un its 
were changed fo r the new units.
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The f i r s t  year textbooks were written under the supe rv is ion  of a 
spec ia l is t  from England. The other textbooks were trans la ted  by the 
sub jec t teachers. When I a r r iv e d  in 1987 the bio logy department 
were behind in the ir  work, so material was given out as handouts, 
later incorporated into a book. The teachers meetings were often 
used fo r d iscuss ion of t rans la t ion  d iff icu lt ie s .  In sp r ing  1989 the 
phys ics  and chem istry  textbooks were d iv ided up among the teachers, 
each one doing a section. There was l itt le  oppo rtun ity  fo r a native 
speaker to do a f ina l proof read, so inev itab ly  the material was 
uneven in qua lity . Also in certa in  areas such as the trans la t ion  of 
a force having d ire ction  and sens, opinion changed over time. (See 
Chapter 9 'Defin it ions ').
5. CONCLUSIONS
In the f ie ld  s ituat ion, the theory  tha t sc ien t if ic  language is constant 
(CSL) was an assumption which underg irded  the whole p ilot school in 
Eng lish  project. The assumption was supported  to va ry ing  degrees by 
severa l p ressu res  to conform as c lose ly as poss ib le not only to the 
Tunis ian cu rr icu lum  but also to the French usage of language. CSL was 
an assumption held in a real teach ing situation with real practica l 
e ffects on the way sc ience was taught.
In the next chapter the term ino logy used to descr ibe language used in 
sc ience is presented, while in Chapter 4 there  is a w ider d iscuss ion of 
the var ious meanings of 's c ien t i f ic  language'.
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1. INTRODUCTION
As has been explained In the in troduction  and in Chapter 2 'The 
s ituation in Tun is ia ', s c ie n t i f ic  language was, in the Eng lish  school, 
regarded as 'the same' or 'constant'. At no point though was 's c ie n t i f ic  
language' or 'constancy ' ever defined by those invo lved in the Eng lish  
school. For the purposes of research a greater prec is ion in these terms 
is requ ired , which is what th is  chapter prov ides.
2. CONSTANCY
The assumption was w ide ly  held in the Eng lish  school tha t sc ien t i f ic  
language was constant. If anyone knew well both Eng lish  and French, and 
knew the ir  sc ience in Eng lish  then they would have no d if f icu lty  
s tudy ing  sc ience in French.
At no point was any greater precis ion made. At least fou r a lte rna t ive  
poss ib i l it ies  can be Identified. These are summarised in f ig u re  3.1 
below.
FIGURE 3.1 ALTERNATIVE MEANINGS FOR CONSTANCY IN SCIENTIFIC LANGUAGE
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SAME WORD DIFFERENT WORD
SAME
SENSE
same word 
same sense 
eg French: oxygene 
E ng l ish :  oxygen
d i f f e r e n t  word 
same sense 
eg French: azote  
Eng l ish :  n itrogen
DIFFERENT
SENSE
same word 
d i f f e r e n t  sense 
eg French: d ire ,  to say 
Eng l ish :  d i r e ,  t e r r i b le
d i f f e r e n t  word 
d i f f e r e n t  sense
In the Eng lish  school it was assumed that most of the time the same 
words existed in French and Eng lish  with the same senses. Occasionally 
d if fe ren t  words existed with the same sense. Sim ilar words having 
d if fe ren t  senses, or d if fe ren t  words with semantic f ie ld s  tha t did not 
fu l ly  over lap, were assumed e ithe r not to exist or to be so rare  that 
they were neg lig ib le  in importance.
This thes is  tests  constancy mainly in terms of the same word form with 
the same sense. Sense is taken to mean fu l ly  ove r lapp ing  semantic 
f ie ld s  and identica l denotations and connotations. The same word form 
means identical spe l l ing  or with on ly only minor spe l l ing  d ifferences.
3. 'SCIENTIFIC ' AND 'NON-SCIENTIFIC'
When va r ious w r ite rs  are consulted it becomes ev iden t that the re  is no 
s tandard  term ino logy to d is t ingu ish  between: •
a) words which although they are used in science, do not have a meaning 
spec if ic  to science,
b) words which have both a common usage in o rd ina ry  s ituat ions and 
a d if fe ren t  and prec ise  usage in science,
c) specia lised words used on ly  in science with no meaning outside science.
A common term ino logy is to use 'techn ica l1 ve rsu s  'non-techn ica l ' (eg 
Cassels & Johnstone 1985). In th is  case there is imprecision concern ing  
the words c lass if ied  in b) above. Cassels & Johnstone (1985) call the 
sc ien t i f ic  part of b) 'normal Eng lish  in a sc ience context' (p1) while
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Trimble (1985 p 128) re fe rs  to words with a common and a sc ience meaning 
as 'sub - te chn ica l1. Trimble adds to the confusion in tha t he has a two 
fold defin it ion of 'sub -techn ica l ' as being both words tha t are in common 
use between severa l s c ie n t i f ic  d isc ip l ines, and those common words with 
a special meaning in science.
Newmark (1988 p152-4) says tha t Paepcke (1975) d is t ingu ishes  between 
fou r var ie t ie s  of techn ica l language, as in f ig u re  3.2 below.
FIGURE 3.2 PAEPCKE'S (1975) VARIETIES OF TECHNICAL LANGUAGE
V a r ie ty Examp Ie
1. S c i e n t i f i c
2. Workshop level
3. Everyday usage level
4. Pub I i c i  ty / s a le s
chambre de conge 1a t  ion 
compartiment rd fr ig d ra te u r  
congd ia teu r
fre e ze r  (as a French word)
Newmark c r i t ic ise s  th is  say ing  "a scale like th is  one is l ike ly  to be 
valid on ly  fo r one or two terms in a few f ie ld s" .  (p153). He then 
suggests  his own scale (p153) based on medical vocabu lary , which is 
presented in f ig u re  3.3 below.
FIGURE 3.3 NEWMARK'S (1988) VARIETIES OF TECHNICAL LANGUAGE
V a r ie ty ExampIe
1. Academic
2. P ro fess iona l
3. Popular
phlegmasia a lba  dolens 
(La t in  and Greek words)
v a r i c e l l a ,  tetanus
chickenpox, lockjaw
Newmark's own c r it ic ism s of his scale are tha t these are general 
categories to which a word is often a rb it r a r i ly  assigned; nomenclature 
is often clouded by obsolete, obsolescent or regional terms; the re  is a 
frequen t tendency  to use a trademark as the name of a p roduct eg 'b ic ' 
fo r 'b iro ',  and the re  is the problem of eponyms which are not 
recognised by another coun try  and language. My cr it ic ism s are f i r s t ly
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tha t the d is t inct ion  between 'academic' and 'p rofess iona l',  at least 
viewed from a school perspect ive , is a ve ry  f ine  one: both are techn ica l 
levels. Second ly Newmark fa i ls  to d is t ingu ish  between common words with 
no specia l meaning at all in science, and 'mixed' words which have both a 
common meaning and a sc ience spec if ic  meaning.
As a trans la to r  Newmark is in terested in another d is t inct ion , that
between 'techn ica l' and 'd e sc r ip t iv e ' terms. He g ives the follow ing
sentence In Eng lish  with a poss ib le French trans lat ion:
The submarine 's su rface  is  On a donn6 au sous-marin une
p e r f e c t ly  smooth, w ith  the forme parfa itement
forward d iv in g  p lanes, rear hydrodynamique; seu ls  les
rudder and rad io  and sonar a i le ro n s  de plong6e, Ie
bubbles as the on ly  gouvernail et les domes longeant
p ro tru s ion s .  la  rad io  et Ie sonar font
sa i1 1 ie .
(Newmark 1988 p153-4, Newmark's trans lat ion).
In the example g iven, 'smooth su rface ' is a desc r ip t ive  term and Newmark 
argues it ought to be trans la ted  by the descr ip t ive  term 's u rfa ce  lisse ' 
instead of the techn ica l term 'form e hydrodynam ique ' .
But even th is  so called techn ica l term 'form e hydrodynam ique ' to a 
sc ien t is t  is a desc r ip t ive  term. Both components 'forme' and 
'h yd rodynam ique ' have a sc ie n t i f ic  meaning in th e ir  own r igh t,  (depending 
on the context and d isc ip l ine , fo r a sc ien t i f ic  word can have more than 
one prec ise meaning), and together they form a desc r ip t ive  techn ica l 
term. Therefore th is  term ino logy of 'techn ica l' and 'd e sc r ip t ive ' is not 
helpful in determ ining app rop r ia te  levels of language used in science.
The term ino logy presented below in f ig u re  3.4 is much clearer, with 
'form e hydrodynam ique ' being c lass if ied  as a spec ia lised  term and 
's u rfa ce  lisse ' as a mixed term with a sc ience spec if ic  meaning.
There are not enough p rec ise ly  defined terms to express all the 
d is t in c t ions  needed to descr ibe the language used in sc ience in relation 
to the language used outs ide science. Part of the problem lies in a 
fa i lu re  to d is t ingu ish  between a term and its meaning. The term ino logy 
that will be used in th is  thes is  is presented in f ig u re  3.4 below.
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FIGURE 3.4  TERMINOLOGY: LANGUAGE IN SCIENCE
Term Mean i ngs Examp Ie Language
non -spec ia l ised  
( to t a l ly )
common water
non -sc ien t i f i c
mixed
common
OR
sc ience  speci f ic
cel I
s c ie n t  i f i c
s p e c ia l is e d sc ience  on ly bacter i urn
A 'ce ll ' can be in common usage, a 'room', as in a 'ja i l ' .  The word has at 
least two sc ience spec if ic  meanings: in bio logy as a un it of protoplasm, 
usua lly  with a nucleus, cytoplasm and enclos ing membrane, and in 
e le c tr ic i ty  it is a receptacle fo r generating e le c tr ic i ty  by chemical 
reactions, or decomposing compounds by e lec tro lys is .
A common word can often be made science spec if ic  by adding
qualif ication, fo r  instance 'heavy water' (French eau lourde) re fe rs  to
water conta in ing atoms of deuterium.
The words 'sub -techn ica l ' or 'semi techn ica l' (Newmark 1988 p154) have not 
been used, both because of the dual defin it ion of Trimbie (1985 p128) 
and because they could mean the 'mixed words' or the 'sc ience spec if ic  
meaning' of mixed words. 'Sc ience spec if ic ' neatly ensh r ines  the •
examples where the usage in sc ience of a mixed word is re fe rred  to. 
'Techn ica l' and 'non-techn ica l ' could equally well have been used for 
'sc ien t if ic ' and 'non -sc ien t i f ic ' ,  but as th is  thes is  is about the 
language of science, terms with 'sc ience' in them have been retained. 
However the words 'techn ica l' and 'non-techn ica l ' would have had the 
advantage of making f ig u re  3.4 app licab le  to other academic d isc ip l ines.
A clear d is t inct ion  has been made, as shown in f ig u re  3.4, between words 
of 'sc ience on ly ' meaning, and 'sc ien t if ic ' words, which in th is  thes is  
inc ludes mixed words with a sc ience spec if ic  meaning. S im ilar ly  'non - 
sc ien t i f ic ' words are both all those non-spec ia lised words with a common 
meaning, and the common meaning of mixed words.
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The French au tho rs  Vlnay & Darbelnet (1975 p65) have used terms which 
are close to the terms I have chosen to use. These are "m ot usue i" (lit: 
usual word) fo r what I have called 'non-spec ia llsed ';  "m ot techn ique  
deguisd" (lit: d isgu ised techn ica l word) for what I have called 'mixed'; and 
"m ot techn ique" (lit: techn ica l word) for what I have re fe rred  to as 
'spec ia lised '.
The d is t in c t ion s  are also important fo r CSL. It is the non -sc ien t if ic  
words which are trans la ted  in the normal way, and the sc ien t i f ic  words 
which are assumed to be constant. Th is is expressed In f ig u re  3.5 
below, tak ing  Eng lish  and French as the example languages.
FIGURE 3.5 WORDS WHICH ARE TRANSLATED AND WORDS WHICH ARE 
ASSUMED TO BE CONSTANT ACCORDING TO CSL
Engl ish R e la t io n sh ip French
non -spec ia l ised , 
common
mixed,
common
<— tra n s ia t  ion— > 
<— t ra n s ia t  ion— >
non-spec ia l ised, 
common
mixed,
common
mixed,
sc ience  s p e c i f i c  
s p e c ia l is e d
 <-----constancy------ >
 <-----constancy------ >
mixed,
sc ience  s p e c i f i c  
sp ec ia l ised
4. CONCLUSIONS
Constancy re fe rs  p r im ar i ly  to s im ilar form and sense.
A term ino logy has been estab lished  as in f ig u re  3.4 in which 'sc ien t i f ic ' 
words are in con tras t  to 'non -sc ien t i f ic ' words. A 'sc ien t if ic ' term can 
be e ither the 'sc ience spec if ic ' pa rt  of a mixed term, or a pure ly  
'spec ia lised ' term. It is these 'sc ien t if ic ' words tha t were assumed to be 
constant between host languages, in part icu la r,  between the host 
languages of French and Eng lish .
in the next chapter the su b je c t  of sc ien t i f ic  language is d iscussed in 
more detail.
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1. WHAT IS SCIENTIFIC LANGUAGE?
a. Introduction
Is sc ience any more specia l than any other sub je c t  in being less 
cu ltu re  bound, and less sub je c t  to the usual d if fe rences between 
languages and consequent problems when trans la t ion  is undertaken? 
CSL would imply tha t s c ie n t i f ic  language is special, but what exactly 
Is sc ien t i f ic  language?
There are occasions when everyone knows what is being ta lked about, 
and attempts to define the obv ious only make the p ic tu re  confusing. 
Other people take the approach that before one can d iscuss any th ing  
fa ir ly ,  what is meant by the key terms must be explained. To leave a 
key term undefined leads to imprecision and poss ib le confusion.
One of the main problems in ESP is tha t the su b je c t  matter covers 
both sc ience and language, and most p rac t it ione rs  do not have a 
sc iences background.
To me as a former sc ience teacher the question 'what is sc ien t i f ic  
language?' has a ra ther obv ious answer. S c ien t if ic  language or 
d iscourse is the textbooks, the language of the classroom and 
laboratory, and the language requ ired  fo r d iscuss ion , reports , essays 
and examinations. To me it is aiso the language of magazines such as 
the New Sc ien t is t  and Sc ien t if ic  American. [1.] Only at the graduate 
and postgraduate level would sc ien t if ic  language be the jou rna ls  and 
theses.
The question is then put, what makes th is  language d if fe ren t from 
any other language used in any other d isc ip l ine?  Each d isc ip l ine  has 
to have a certa in  amount of specia lised vocabu lary , but is the 
language of sc ience more than th is?
1. These magazines shou ld be broad ly  access ib le  for most of the ir  
content to a wide range of educated people, and not ju s t  to 
those with a degree in science.
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The question is important fo r  language teach ing. If the re  are 
certa in  areas of language tha t are used more frequen t ly  in sc ience 
than in non-sc ience oriented language course, then these are the 
areas to concentrate on in the ESP lessons.
S im ilar ly , if the vocabu la ry  of sc ience is la rge ly  international and 
constant then the re  is no need to teach it a fresh in ESP.
It is important to know what we are ta lk ing  about also if e ffect ive  
learn ing s tra teg ie s  are to be devised for studen ts .
The question has been d iscussed in the l ite ra tu re , and some areas 
have been put to experimental test. I will concentrate mainly on 
summarising some of the reviews, and fu r th e r  references can be 
found in them for the details.
b. S trevens (1977, 1976)
S trevens in a su rve y  a rt ic le  (1977) asks what is the nature of 
sc ien t i f ic  d iscourse and what is d if fe ren t about it compared with the 
res t of 'normal1 language, (p 153—4). He says that sc ien t i f ic  d iscourse 
uses a lot of words, roots and affixes of Greek and Latin o r ig in , 
and uses, or has access to, symbols, numbers, names of chemicals etc 
which are la rge ly  in ternationa l in character.
In many respects sc ie n t i f ic  language is normal in tha t a sc ien t is t  
func t ion s  in a host language using the same system of pronunciat ion, 
the same accent, the same common grammar, ru les  of spe ll ing  and 
o rthography , and even a lot of the common non-spec la lised 
vocabu lary  as anyone else. [2.]
2. Normal texts do not usua lly  use formulae and equations, and the ru les 
fo r handling these in texts may not be known to the non-sc ientis t.  
But the equations can be verba lised  as Roe (1977 p19-20) has shown.
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For S trevens sc ie n t i f ic  d iscourse is like a d if fe ren t  sty le ,
the re fo re  the d if fe rences can be explained not in terms of the
basic components of the language, but in terms of,
. . . the s ta t is t ica l p rope rt ie s  of the m ixture in which they 
occur, and the intention, the purpose, behind th e ir  se lection and 
use. (1977 p 153)
Therefore the fea tu res of sc ie n t i f ic  prose fo r S trevens are,
(i) ra th e r long sentences  conta in ing many clauses, often in 
complex degrees of dependency and with much embedding;
(ii) long nominal g rou ps  conta in ing s t r in g s  of ad jec t ives  or nouns 
acting as ad ject ives , each p rov id ing  the greater sp ec if ic ity  
tha t comes from modification upon modification, and 
(iii) freq uen t p a ss ive s  which have the e ffect of putt ing  important 
Ideas in in it ia l position where in Eng lish  they ca r ry  salience 
of mean ing.(1977 p154 layout of quotation a ltered fo r c la r ity ) .
Or, as he put it in an ear l ie r  a r t ic le  (1976)
'S c ien t i f ic  Eng lish ' is s imply 'Eng lish  used by sc ie n t is ts  or fo r 
the purposes of those engaged in sc ience1, i t  has the same 
grammar, pronunciat ion  and spe ll ing  as are found in all k inds  of 
English; it inc ludes much of the general vocabu la ry  of Eng lish , 
though with a large number of specia lized items or of fam iliar 
words used in spec ia lized  ways; it also ca rr ie s  an a r ra y  of l inked 
symbols and v isua l symbolizations which neverthe less can be 
verba lised  by those who know the ru les fo r doing so.
What then is d if fe ren t  or specia l about 'sc ien t i f ic  Eng lish '?  A 
b r ie f  and overs imp lif ied  answer is that the pa r t icu la r  m ixture 
of grammatical and vocabu la ry  items ty p ica l ly  found in 
'sc ien t i f ic  Eng lish ' may d isp lay  some or all of an a rray  of 
features, inc lud ing  eg:
long and complicated noun-phrases . . . ; 
a h igher p roport ion  of pass ive cons truc t ions  . . . ; 
the frequen t use of iogico-grammatical items . . . ; 
a high proport ion  of items of specia lised vocabu lary . . . . 
Equa l ly  important is the fac t  that the argument, the rhetor ic , the 
communicative funct ion  of sc ien t i f ic  Eng lish  is chosen so as to 
se rve  the pa r t icu la r  purposes of the w r ite r  or speake r .(1976 p64 
layout of quotation a ltered for c la r ity) .
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c. Ewer (1971)
Ewer compared the Eng lish  of sc ience with tha t of the more 
'genera l' Eng lish  course (E.L.T.) given in schools. He notes the 
wide variation due to lexis, but also found var ia t ions at the level 
of grammar. He notes the d ifferences, as in the f ig u re  4.1 below, 
and concludes,
It is the re fore  c lear tha t any E.L.T. (English Language Teaching) 
materia ls fo r  sc ience s tuden ts  must place specia l emphasis on 
these items. (p67)
FIGURE 4.1 EWER'S LIST OF GRAMMATICAL ITEMS THAT NEED 
STRESSING IN ESP (1971 P67)
Group I: Items e s s e n t ia l to b a s ic  s c ie n t i f i c  E n g lish  
but not p resen ted  and e xe rc ise d  in  any o f  the courses:
- in g  forms rep la c ing  a r e la t i v e  
I n f i n i t i v e  as s u b s t i tu te  fo r  longer phrases 
Words s im i la r  in form but w ith  d i f f e re n t  meaning fo r  
the same func t ion  
Most p re f ix e s  and s u f f ix e s
Most s t ru c tu ra l  and q u a l i f y in g  words and phrases
Group I I :  Items e s s e n t ia l to the b a s ic  s c ie n t i f i c  
Eng I is h  but not p resen ted  and e xe rc ised  in  two out o f  
the three courses o r d e a lt  w ith  inadequate ly:
Compound nouns
Pass i ves
Condi t ionaIs
Anomolous i n f i n i t i v e s
Cause-and-resuIt con s t ru c t ion s
Words s im i la r  in form but w ith  d i f f e r e n t  fun c t ion s
Past p a r t i c i p le  usage
The p repo s it io n a l (two part) verbs common in 
s c i e n t i f i c  E n g l ish .
d. Robinson (1980)
In Chapter two, 'S u rve y  of the theoretical posit ions ' Robinson 
g ives a b r ie f  h isto r ica l su rve y  of ESP, rev iews 'reg ister- 
ana lys is ',  'd iscourse  ana lys is ' and the 'communicative approach ' 
amongst others.
Robinson says tha t the ex ist ing  data is in su f f ic ien t  to estab lish  
and d if fe ren t ia te  a clear 're g is te r '  of science. The 'su rp r is e ' of 
Ewer and La to rre  at the "g rea t  va r ie ty  of w r it ing  in sc ien t if ic
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Eng lish "  (1967 p224) is reported, and the fac t tha t d if fe ren t sub ­
reg is te rs  "tended to use d is t in c t  s t ru c tu re s " .  (1967 p224). There 
is though broad agreement tha t sc ien t i f ic  Eng lish  is general .
Eng lish  p lus the extra  components of science. (Robinson 1980 p17).
She says tha t the re  is a great need fo r less generalisation and 
greater precis ion tha t could account for d iffe rences of opinion.
Swales fo r  instance has advocated that the main ve rb s  in sc ien t i f ic  
texts are genera lly  in the p resent simple tense (I go) whereas Close 
emphasises the continuous form of the verb  (I am going). (Robinson 
1980 p 19.)
A broad agreement tha t the d iscourse markers, and connectives 
(linkwords) are important, does seem to exist. (p21), though 
iron ica l ly  Robinson remarks of connectives tha t they are perhaps 
important
. . . not because they are special to ESP but because the
general ELT (English Language Teaching) has so fa r Ignored them.
(p21).
D iscourse markers then are not necessarily  unique to science, but 
are ve ry  important, as Dawe (1983) argues. (See Chapter 11 
'L inkwords '.)
e. Coffey (1984)
This art ic le , as Coffey says in the f i r s t  sentence, is an update of
S trevens (1977) d iscussed above. His conclusion about reg is te r
ana lys is  is that,
. . . reg is te r  ana lys is  cannot be used as the main basis fo r 
se lection [of ESP material], because there  is no s ig n if ican t  way 
in which the language of sc ience d if fe rs  from any other k ind  of 
language. It is s t i l l  useful in the sett ing  up of minor ta rge ts  
in the f ie ld  of syntax. It o ffe rs  better guidance in the f ie ld  
of lexis. (p4-5).
So the language of sc ience is not ju s t  another reg is te r, and the 
concept of reg is te r  is of l it t le  help in design ing ESP material.
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f. Widdowson (1974a)
Widdowson, in his a rt ic le  " L i te ra ry  and sc ie n t i f ic  uses of Eng l ish "
(1974a) compares the sc ie n t i f ic  language with l i te ra ry  language, with
pa rt icu la r  reference, not to lexical items or the frequency  of use
of certa in  grammatical forms, but to the d if fe ren t  ways of using the
same language. He says tha t both invo lve the use of language to
communicate something which lies beneath the su rface  of apparent 
rea l ity  as it is re f lected in o rd ina ry  language use. (p283).
He g ives severa l examples. L ite ra ry  language has use of the s ing le
persons as amalgQms of the normal use of two other persons. (p286).
I/we = I + he/she 
You = you + he/she 
He/she = I + you
In each case the amalgam is s ingu la r  and complex "in which neither 
person re ta ins its o r ig ina l iden t ity" .  (p287)
Sc ien t if ic  language on the other hand avo ids the f i r s t  and second 
person (p288), thu s  detach ing a message from its sender and 
rece iver. The pass ive is used. 'We' is also used, but in a special
way, to re fe r to both the person communicating and the person being
addressed.
It is important to recognise tha t the ’ depersonalised ' statement 
of the s c ien t is t  rep resen ts  a way of re fe r r in g  to phenomena in a 
'n on -o rd in a ry ' manner which is as much an essentia l part of 
sc ience as is the 'sub je c t  matter' (p289).
New terms in l ite ra tu re  are complex (wind can be inanimate and human) 
in sc ience they are compound such as "copper e lectrode" (p290). Th is  
to Widdowson is not a point of grammar. The example given of a 
compound, "copper e lectrode", while grammatically equ iva lent to "the 
electrode which Is made of copper" (p290) does not have the same 
value. The compound term is a name of something a lready viewed as 
having a d is t in c t  separate en t ity , and the s t re s s  is on th is  name, 
not on descr ib ing  the electrode.
Sc ien t if ic  Eng lish  then to Widdowson is characte r ised  in communicative 
terms by fo r  instance the impersonal passive, the use of 'we' to 
refer to w r ite r  and reader, and compound ra ther than complex terms.
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g. Discussion
It is obv ious tha t sc ien t i f ic  Eng lish  is somehow d if fe ren t  to 
o rd ina ry  Eng lish , but attempts to state p rec ise ly  where these 
d if fe rences are, have la rge ly  fa iled. S trevens ' genera lisat ions are 
useful gu ide lines, but are not applicab le  to all s c ien t i f ic  w r it ing .
Ew er ’s l is ts  are a step in the r ig h t  d irection but are as much based
on educated guesses as hard experimental data tha t are w idely 
applicable. Widdowson's argument that sc ien t i f ic  language uses 
impersonal forms is an over-genera lisa t ion : some s ty le s  do, but not 
all jou rna ls  requ ire  the use of the passive, fo r  it is sometimes 
important to state who is doing the action, because the person can 
a ffect the resu lts.
Part of the problem is the sheer complexity and va r ie ty  of
language. Another pa rt  is the broadness of the question which may
need b reak ing  down into smaller components. The world of sc ience is 
vast. What part of th is  s c ie n t i f ic  world is being analysed? Once 
the answers s ta r t  a r r iv in g  fo r small c lea r ly  defined areas, the 
ev idence can be put together and wider conc lus ions made with a 
h igher level of confidence.
A comparable question is what d is t ingu ishes  the language of h is to ry  
from normal Eng lish , and on what evidence. Therefore  what is 
special about science, and is sc ience more than any other 
specia lised sub je c t  of enqu iry .
For the purposes of th is  thes is , sc ien t if ic  language, is the 
language of the sc ience textbooks, the classroom and the 
examinations.
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2. ZYLBERSZTAJN'S CONCEPTUAL FRAMEWORK
Most of th is  thes is  is concerned with the language of sc ience at school 
p re -u n iv e rs ity  level. Z y lb e rsz ta jn  (1983 p1.7,8 see also Sw ift 1986 p2.33- 
2.35) has a simple framework to conceptualise the major trans fo rm ations 
of knowledge in the context of secondary school sc ience education. 
Zy lbe rsz ta jn  sees at secondary  school level sc ience belonging to the 
sc ien t is t ,  the cu rr icu lum , the teacher, studen t (ie a fte r  learn ing has 
taken place at school) and the ch ild  (ie the person before formal 
t ra in ing  in science). The processes l in k ing  the transfo rm ations in 
knowledge are cu rr icu lum  p lanning, lesson p lanning, and classroom 
act iv it ies .
FIGURE 4.2 ZYLBERSZTAJN'S CONCEPTUAL FRAMEWORK
(O r ig ina l abb rev ia t ion s  w r it te n  in f u l l ,  a f t e r  Z y lb e rs z ta jn  1983 p i .7)
SCIENCE 
OF THE 
SCIENTIST
curr icu lum
planning
SCIENCE 
OF THE 
CURRICULUM
Iesson 
planning
SCIENCE 
OF THE 
TEACHER
\
classroom a c t i v i t i e s  — >
0
/
/
/
SCIENCE 
OF THE 
STUDENT
SCIENCE 
OF THE 
CHILD
While th is  is a s implif ied p ic tu re , a ch ild  may fo r  instance in te rac t 
d ire c t ly  with other sources of information, the model Is helpful in 
d is t ingu ish ing  between va r ious  k inds  of science.
If we app ly  the Z y lbe rsz ta jn  framework to CSL, while it would be 
expected tha t the sc ience of the ch ild  could d if fe r  w idely  between the 
two languages and cu ltu res , the re  will be no d if fe rences for sc ience of 
the sc ien t is t ,  sc ience of the cu rr icu lum  or sc ience of the teacher, and 
also few d if fe rences fo r sc ience of the student, p a r t icu la r ly  s tuden ts  
Just before u n ive rs i ty  entrance. So in cu r r ic u la r  p lann ing and in lesson 
planning the constancy of sc ie n t i f ic  language could safe ly  be assumed.
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This can be i l lu s tra ted  in an adaptation of Z y lb e rs z ta jn 's  conceptual 
framework to two languages as in F igu re  4.3 below.
FIGURE 4.3 SCIENCE IN TWO LANGUAGES AS PREDICTED BY CSL
FIRST LANGUAGE
SCIENCE 
OF THE 
CHILD
/
//
/
SCIENCE 
OF THE
SCIENTIFIC LANGUAGE
STUDENT
SCIENCE SCIENCE SCIENCE
OF THE ===-> OF THE ====> OF THE
SCIENTIST <- CURRICULUM <- TEACHER
L1 = L2 L1 = L2 L1 = L2
/
/ /
/ /
/
\
\ \w
\
SCIENCE 
OF THE
STUDENT
\
\ \
\
SECOND LANGUAGE
SCIENCE 
OF THE 
CHILD
The bulk of th is  thes is  concerns sc ience of the cu rr icu lum  and sc ience 
of the teacher. Some reference is made to sc ience of the sc ien t is ts ,  
p a r t icu la r ly  in co llecting comparative data from sources like D6fourneaux 
(1980, 1983) and Maillot (1981). Some attempt to look at the sc ience of the 
s tuden ts  is also made in the questionna ires given to sixth year 
students. For the sc ience of the cu rr icu lum  and the sc ience of the 
teacher, s c ien t i f ic  language is assumed to be constant.
The sc ience of the cu rr icu lum  fo r  th is  thes is  inc ludes textbooks and 
examination papers. The sc ience of the teachers inc ludes in te rv iews and 
my attendance at meetings where lessons and trans la t ions  were 
d iscussed. It also inc ludes material from the many lessons I attended in 
which I noted both what was said and what went onto the b lackboard.
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3. CONSTANCY OF SCIENTIFIC LANGUAGE AT PRE-UNIVERSITY LEVEL
This thes is  is f irm ly  rooted in the secondary school, un like  most ESP 
teach ing which is to undergraduates. As s tuden ts  at undergraduate  level 
will have had sc ience at school, it is th is  basic sc ience ra ther than 
spec if ic  spec ia lised  sc ience tha t all ESP s tuden ts  will have in common. 
Therefore  th is  thes is  in concentra t ing  on p re -u n iv e rs i t y  sc ience is 
dealing with foundational sc ience. If the re  are d if fe rences  in the area 
of foundationa l sc ience, these will be important fo r  any Eng lish  teacher 
of a mixed group of sc ience s tuden ts  to know about.
Most of the re fe rences to CSL though are to the profess ional sc ien t is t ,  
or to undergraduate  courses (eg Widdowson 1979 p23,24 Swales 1984b p71 
though not Brian Wilson 1981). [3.] Therefore it could be argued tha t to 
test CSL at school level is unfa ir ,  because sc ience is not necessar i ly  a 
un ive rsa l language at school level.
But even if all the re fe rences to CSL were to u n iv e rs i ty  teach ing and 
the profess ional sc ien t is t ,  it would s t i l l  be a va lid  extension to inc lude 
the language of school sc ience. School sc ience is sc ience of a more 
elementary and a more commonly estab lished level than tha t of a 
profess ional sc ien t is t ,  who may well have to work with competing 
theories  and incomplete and chang ing  data. School sc ience is concerned 
with sc ie n t i f ic  statements genera lly  accepted to be true , it is not 
invo lved  in advanc ing  the f ro n t ie r s  of science. Therefore  one would 
expect s c ie n t i f ic  language to be even more constant at school level 
than at the level of the profess iona l sc ien t is t .  Th is  is p a r t icu la r ly  
va lid  fo r  the f ina l years of school sc ience, which are d is tan t from the 
in it ia l years, when the p re -s c ie n t i f ic  world view of ch i ld ren  with minimal 
formal teach ing in sc ience is l ik e ly  to s t i l l  be dominant.
Also, school level sc ience is foundational to the sc ience of the 
work ing  sc ien t is t .  There fore  if CSL can be shown to be inva lid  at 
school level, the CSL in the foundat ions of the w ork ing  s c ie n t is t  Is 
undermined. In those areas where a work ing  sc ie n t is t  depends on and is 
constra ined by a background  of school sc ience, s c ie n t i f ic  language 
may not be constant.
3. A d iscuss ion of the v iews of these au thors  will be found in Chapter 28.
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4. 'SCIENTIFIC' VERSUS 'NON-SCIENTIFIC' TERMS IN TWO LANGUAGES
Eng lish  is a r ich  language. Pa rt  of th is  r ichness is due to words 
imported (from other languages. It means tha t in sc ience a choice of 
words tha t refer to the same th ing  is often availab le. The choice can 
be between a word of Latin or Greek o r ig in ,-and  a word of Anglo-Saxon 
o r ig in . The former are sometimes called 'scientific* and the latter 'non - 
sc ien t if ic ' .  For instance, 'e r y th ro c y te s ’ (a sc ie n t i f ic  word) are commonly 
called 'red blood ce lls ' (a non -sc ien t if ic  word).
Cassels and Johnstone (1985) have stud ied th is  phenomena at school
level. In th e ir  opinion,
The problem lay, not so much in the techn ica l language of sc ience [4.] 
but in the vocabu la ry  and usage of normal Eng lish  in a sc ience 
context [5.]. (p 1),
and
Th ings are at the ir  most dangerous stage when both learner and 
teacher know the meaning of a word and each assumes that the other 
shares the same meaning. (p15).
It is the 'mixed' words, those having both a common and a science 
spec if ic  meaning tha t are most l ike ly  to be words where the teacher 
assumes the sc ience spec if ic  meaning is understood, and the s tuden t 
understands the word on ly in its common sense.
Trimble (1985 p128-9) reports  tha t s tuden ts  who had few problems with 
neither techn ica l vocabu la r ies  nor 'general Eng lish ' s t i i l  had weaknesses 
in three  areas: memorising, less techn ica l noun compounds, and su b -  
techn ica l vocabu la ry  (words in common to severa l s c ien t i f ic  d isc ip l ines  
and common words having a special meaning in science). Once again it  is 
the 'sub -techn ica l ' (Trimble) or 'mixed' (this thesis) words tha t g ive 
problems.
C lear ly  if the sc ience spec if ic  words can g ive problems w ith in one 
language to native speakers, the s ituation is bound to get more 
complicated with two languages as Is the case in Tun is ia . F i r s t ly  the re  
is the problem that a person may not be a native speaker in at least
4. ie 'spec ia lised ' language (cp Chapter 3 'Basic term ino logy ' f ig u re  3.4).
5. ie 'mixed' language (cp Chapter 3 'Basic term ino logy ' f ig u re  3.4).
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one of the languages. (In fac t  in Tun is ia  neither F rench  nor Eng lish  was 
the native language of the pup ils). Secondly the d is t in c t ions  between 
both sc ien t i f ic  v e rsu s  non -sc ien t i f ic  words, and the common ve rsu s  
sc ience spec if ic  meaning of mixed words, ex ist in both languages. And it 
is by no means automatic tha t each language will make the d is t in c t ions  
in the same place: va rice lla  in F rench  is both a non-specia l ised and a 
specia lised name, whereas in Eng lish  it is spec ia lised  only, the non­
specia lised name being 'ch icken  pox'.
Ideally both se ts of d is t in c t ion s  must be learnt, with th is  addit ional 
complication tha t French and Eng lish  may not make the same d is t in c t ions  
in the same way. T h ird ly ,  the re  is the d is t in c t  poss ib i l i ty  in the 
Tun is ian  system where sc iences are taugh t th rough  a fore ign  language 
tha t a pupil will learn the s c ie n t i f ic  meaning of a mixed word and not 
know the common meaning.
If s c ien t i f ic  language is constant then semantic f ie ld s  fo r all 
s c ien t i f ic  terms, whether mixed or not, will be the same, not on ly  the 
forms of the words or symbols.
It is also an open question as to whether or not the French p re fe r 
sc ie n t i f ic  vocabu la ry  to non -sc ien t if ic  when a choice exists. Certa in ly  
the B r it ish  teachers and some Tun is ian  teachers expressed the opinion 
to me severa l times tha t given a choice French will use the sc ien t i f ic  
word. (T17:15, 32:5, 32:7, 80:6, 84:11). The question is raised, but the case 
e ither way has yet to be made.
l
j
1 ;
What can be said with confidence is that the re  Is a trend  in B r ita in  ;
in schools to avoid sc ie n t i f ic  words. Th is  trend  can on ly exacerbate 
the problem with mixed words. Thus in 'B iological Nomenclature' it is stated ? 
tha t "Whenever possib le, Eng lish  terms [such as Red blood cell] shou ld  be 
used in p re ference to Latin and Greek Terms [such as e ry th ro cy te ]" .
(IOB 1989 p29 cp Ba rrass  1979). Even Savory  can make the remark that 
though sc ience has a many Greek and Latin words, which is appa ren t ly  a 
d is t ingu ish ing  fea tu re  of sc ie n t i f ic  prose, the re  is in Eng lish  the "well 
estab lished belief tha t such words are to be avoided where poss ib le". .
(1953 p23).
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In the Eng lish  school, because of the decision to follow the French as 
c lose ly as possib le, the adv ice  to use non -sc ien t if ic  words ra ther than 
sc ien t i f ic  words was not followed, and the trend  of fo llow ing the F rench  
led almost in va r iab ly  to the sc ie n t i f ic  word being p re fe rred  when there  
was a choice.
This is not to say tha t the re  are no c r i t ic s  w ith in  Tun is ia  of the
high sc ien t i f ic  vocabu lary  demands on pupils. S k ik  (1986) did a word
frequency  s tudy  of s c ie n t i f ic  French words used in the off ic ia l f i r s t
year mathematics and sc ience  na tu re lle  textbooks. [6.] He compared
what he found aga inst the th i rd  edition (1972) of Le franga is
fondamental (F.F) spoken French  (France 1972), and an unspecif ied edition
fo r w r itten  French. He conc ludes tha t fo r the bio logy text:
Comparaison avec ie F .F .  Comparison w ith  the F.F
le i aussi ie vocabu la ire  de Here a lso  the vocabu lary of the
I'ouvrage s 'a vd re  trop r ich e :  40% book is  too r i c h ,  40% of the
des termes non s c ie n t i f iq u e s  et n o n - s c ie n t i f i c  terms and 95.5%
95,5% des termes s c ie n t i f iq u e s  de of the s c i e n t i f i c  terms do not
I 'ouvrage ne font pas p a r t ie  du e x is t  in the Franga is
F .F .  Fondamental.
En resume, cet ouvrage se To sum up, t h i s  textbook is
c a ra c t§ r is e  par la trop grande cha rac te r ised  by too r ic h  a
r ichesse  de son vocabu la ire :  ies vocabulary: three quarte rs  of
t r o i s  quarts des termes u t i l i s e s  ne the terms used do not e x is t  in 
f ig u ren t  ni dans les ouvrages du the primary school te x ts  or in
P r im a ire  ni dans le F ranga is  the Franga is  Fondamental.
Fondamental. (p238)
For the purposes of th is  thes is  as explained in Chapter 3 'Basic 
term ino logy ', both the sc ience spec if ic  meanings of mixed words, and 
the specia lised words have been inc luded in the comparisons between French 
and Eng lish . Th is  means tha t one would expect (given CSL) tha t the one 
to one correspondence between sc ien t if ic  words would extend not on ly  to 
sc ience spec if ic  terms, but also tha t where a mixed word has a sc ience 
spec if ic  meaning in one language th is  would be paralle led in another 
language. A word tha t is mixed in one language would have a parallel 
mixed word (not a spec ia l ised  word) in another; a word tha t is 
specia lised in one language would have a co rrespond ing  specia lised word 
(not a mixed word) in another language. Where both sc ien t i f ic  and mixed 
terms exist in one language, both terms would also exist in the other.
6. The mathematics textbook was w ithout date, the bio logy text was the 
1982 edition).
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It will not be poss ib le in the scope of one thes is  to test all the aspects 
of the constancy of sc ie n t i f ic  language. Instead, I have concentrated on 
the verbal and non-verba l leve ls of communication. The question perta ins 
to how valid the assumption of constancy is fo r each l in gu is t ic  feature.
It will be shown that th is  is often only pa rt ly  va lid , tha t the re  are a 
few ve ry  res tr ic ted  l in gu is t ic  fea tu res where it is to ta l ly  valid, and 
there  are other areas where the theory  is inva lid .
To say tha t the re  is constancy of sc ien t i f ic  language is to say tha t a 
sc ience spec if ic  word in Eng lish  wili have a co rrespond ing  sc ience 
spec if ic  word in F rench . S im ila r ly  a mixed word in Eng lish  will also be a 
mixed word in French , and at least fo r the sc ience spec if ic  component, 
the re  will be one to one co rrespondence between them. The d iv is ions  
between non-spec ia lised , mixed and specia lised words should co rrespond 
between Eng lish  and French . Faux amis among sc ie n t i f ic  terms would not 
be expected, and the de f in it ions and term ino log ies shou ld  be the same.
Before any attempt to teach Eng lish  to French speak ing  studen ts  of 
sc ience can be made d if fe rences  between sc ience th rough  Eng lish  and 
sc ience th rough  French must f i r s t  be documented. Only then can it be 
known what p r io r  knowledge of sc ience and its convent ions can be 
safe ly  assumed to be constant and left w ithout any formal teach ing.
Documentation of d if fe rences must also precede an evaluation of the ir
s ign if icance . Ewer (1971) quoted above in f ig u re  4.1 l is ts  some
fea tures of sc ien t i f ic  Eng lish  and points out tha t g iven the
d if fe rences and the d if f icu lt ie s  they  cause for s tudents,
The Important th ing  here is to determine c lea r ly  which of the 
d if f icu lt ie s  tha t s tuden ts  appear to encounter are s ign if ican t.
(1971 p68) .
Th is ra ises the question as to what is a s ig n if ican t  d ifference. Ewer 
sees a s ig n if ican t  d if fe rence  as one g iv ing  s ig n if ic an t  d if f icu lt ie s  
to the s tudents. Th is  he lp fu l ly  s tresses  the s tuden t 's  opinion about 
the d if fe rences (in con tras t  to the teacher dealing tho rough ly  with 
the po ints he himself may have had d if f ic u lty  with, or converse ly , 
points he has a specia l fa c i l i t y  in teaching) but begs the question as
6. DISCUSSION
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to what is a s ig n if ican t  d if f icu lty .  Ewer descr ibes a s ign if ican t
d if f icu lty  as tha t which g ives r ise  to ' unacceptable' m istakes ie that
in te r fe re  materia lly  with communication between sc ien t is t  and 
sc ientis t.
In th is  thes is  a p rov is iona l attempt is made to assess the 
s ign if icance  of some of the d ifferences. In pa rt icu la r  some of the 
faux amis were tested in sentence completion exerc ises (cp Chapter 8 
'Faux amis' Section C 'Faux amis questionnaire '). In addit ion s tuden ts  
were asked how confus ing  they  found some of the d if fe rences and these 
op in ions were contrasted with th e ir  actual ab i l i ty  to cope with the 
d ifferences. S tudents  were found to be over-opt im ist ic .
Some of the examples given have a greater s ign if icance  than a mere 
d ifference, because they exemplify la rge r t rend s  and d if fe rences of 
approach to a sub ject. These will be pointed out in the resu lts, and in
the d iscuss ion chapte rs  in section V.
It is in schools tha t the foundat ions of mathematics and sc iences are 
laid. Whatever the fu tu re  specia lism  of a s tuden t is, it Is here that 
the core of knowledge and sk i l l  is estab lished, and the core, however 
defic ient It is in certa in  areas, will be in the common possession of 
all sc ience s tuden ts  at U n iv e rs ity  who tu rn  to learn ing Eng lish . Th is  
is p a r t icu la r ly  t rue  given the narrow range of options possib le in the 
baccalaureate In the F rench  system.
The question is, does th is  core d if fe r  when languages are changed, and 
are the d if fe rences inheren t in the language? Can the constancy of 
the language of sc ience be assumed by teachers of ESP? If not, which 
areas can be assumed with confidence, and which cannot?
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FIGURE 5.1 CALENDAR OF THE MAIN EVENTS OF THE THESIS
Easter 1985
Summer 1985
Sept 1985 -  June 1986
Ju ly-August 1986 
Sept 1986 -  May 1987
Summer 1987
Sept 1987 -  Dec 1987
Jan 1988 -  June 1988
Summer 1988
Sept 1988 -  Nov 1988
Nov 1988 -  June 1989
A p r i l - Ju n e  1989 
Summer 1989
Oct 1989 to date 
Oct 1989 -  June 1990 
Summer 1989
Sept 1990 -  June 1991 
Summer 1991
Ho liday  in T un is ia .  F i r s t  heard about the 
Eng Ii sh schooI.
P re l im in a ry  d is cu ss ion s  w ith  Dr Joan Smith: 
p rospec t ive  supe rv iso r  a t Surrey U n iv e rs i t y .
A rab ic  s tu d ie s ,  in Tun is . Reviewed Education 
in T un is ia .
Research proposal w r it te n .
B r i t i s h  teachers at the Eng l ish  school 
interv iewed. A rab ic  s tud ie s  continued.
May 1987 F i r s t  v i s i t  to the Eng l ish  school
V i s i t  to U n iv e r s i t y  of Surrey to consu lt  
l ib r a r y  and supe rv iso rs  Drs Pope and Smith.
Perm iss ions app lied  fo r  to do research in the 
Eng l ish  and French schoo ls .
F i r s t  and f i f t h  year b io logy  lessons observed 
In the Eng l ish  and French schoo ls .  B io logy  
department teachers ' meetings at the Eng l ish  
school attended.
V i s i t  to the U n iv e rs i t y  of Surrey to consu lt  
I ib ra ry  and supe rv iso rs  Drs Pope and Smith.
Re-app lied  fo r  perm iss ions to do research.
F i f t h  and s ix t h  year phys ics  and chemistry 
lessons observed in the Eng l ish  and French . 
schoo ls .  Phys ica l sc ience  department 
teachers ' meetings at the Eng l ish  school 
attended.
Q uestionna ires  adm in istered.
V i s i t  to the U n iv e rs i t y  of Surrey to consu lt  
l ib r a r y  and supe rv iso rs  Drs Pope and Smith.
New supe rv iso r  (Mr Turner) to rep lace Dr 
Smith proposed.
F u l l  time teacher of E n g l ish ,  U n iv e rs i t y  of Tun is. 
F in ished  f i r s t  d ra f t .
With new supe rv iso r ,  Mr Turner, the f i r s t  
d ra f t  of the th e s is  d iscussed.
Second then th i r d  d ra f t s  of the th e s is  were 
prepared. Dr Pope (co-superv iso r)  le f t  the 
U n iv e r s i t y  of Surrey.
D e ta i led  d is cu ss ion s  on the th e s is  w ith 
supe rv iso r  Mr Turner, w ith  comments from 
S. Hunston.
Sept 1991 -  Spr ing  1992 F in a l ve rs ion  of the th e s is  prepared.
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1. DEVELOPMENT OF THE PROJECT AND METHODS
This thes is  will be easier to understand after having read the 
follow ing personal note as to how I, a former sc ience teacher, f i r s t  
came to s ta r t  a research p ro jec t in Tunis. The subsequent timetable 
of events, as summarised in f ig u re  5.1 above is also of use.
I came to Tun is ia  on a p r iva te  holiday, Easter 1985. At the same time 
I read about the Eng lish  school in an advert isement in the Guardian, 
ask ing  for teachers  fo r  the Eng lish  school. Though I did not rep ly  to 
the advertisement, the seeds of a research p ro jec t were sown. Such an 
unusual s ituation of a school in Tun is ia  teach ing the sc iences th rough  
Eng lish  instead of French was worth fu r th e r  invest igat ion.
In the summer of 1985, I ta lked to Dr Joan Smith who was then in the 
Educational S tud ies Department at the U n iv e rs ity  of Su rrey ,  and was my 
ex-anthropo logy le c tu re r  from the Department of Human Biology and 
Health. [1.] She encouraged me to go back to Tunis, learn some A rab ic  
and s tudy  the background to the s ituation such as the education 
system.
In the summer of 1986 I wrote a research proposal. As a se lf  f inanc ing  
s tuden t I was independent enough to follow my own interests. I contented 
myself in 1986-7 with a slow approach, beg inn ing with a se r ie s  of in­
depth in te rv iews with the B r it ish  teachers, cu lm inating in an offic ia l 
request to see the Eng lish  school, to speak to the Head and the s ta f f  
in May 1987.
D iscuss ions with the B r it ish  teachers had h igh ligh ted  one area tha t 
could be invest igated using the s ituation of the two schools and the ir  
s im ila r it ies  and d ifferences: the constant demand by pup ils  for 
'de f in it ions '.  What if the de fin it ions given in one language were 
d if fe ren t  when given in another? In the ear ly  days of lesson 
observation, the search fo r de fin it ions given by pup ils , teachers, and 
in textbooks was a gu id ing  light, until it became part  of the general
1. A department tha t is now closed, which is regrettab le , fo r it tu rned  
out employable graduates fam ilia r with both pure sc iences such as 
phys io logy and b iochem istry, and the social sc iences such as 
psycho logy and anthropo logy.
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In the autumn of 1987 I made a formal request to the M in is t ry  of 
Education for author isa tion  to observe classes in the two schools (see 
Appendix 1 fo r the le tter used). While my applicat ion  was being
processed, on 7 November the re  was a sudden change of p res idents  in
Tunis ia. The then Prime M in is te r Ben Ali, had the ageing P re s iden t Habib 
Bourgu iba  declared incapable of fu l f i l l in g  his duties and took over 
power. Th is change may have se rved  to delay my authorisation, but also 
to have fac i l ita ted  it, as the new government was potentia lly  more open 
to something as unusual as a Ph.D s tuden t in a p ilot school. From 
January  to June 1988 I observed  biology lessons, my area of expertise, 
in the f i r s t  and f if th  years.
A fte r renewing my authorisa tion , from November 1988 to June 1989 I 
observed classes in phys ic s  and chem istry, as adv ice  from teachers was 
that the re  were many in te res t ing  d ifferences between Eng lish  and French 
to be found in these sub jects .  During the course of th is  year the work 
sh ifted  from an anthropo log ica l approach to tha t of gathering  data to test 
the assumption tha t sc ie n t i f ic  language is constant, i t  was to my advantage 
that the long periods of observation  in the schools obtained fo r me 
su ff ic ien t  confidence from those in the Eng lish  school that I could s tudy  a 
potentia lly  sens it ive  top ic  as one of the assumptions made in the school.
From October 1989 onwards I have held a post teach ing Eng lish  language 
in the Facu lty  of Human and Social Sciences at the U n iv e rs ity  of 
Tunis. Th is job has enabled me to work and to have time to w r ite  up 
the thes is  in the coun try  of my f ie ldwork.
Given the in te rest in the Department of Educational S tud ies at Su r re y
U n iv e rs ity  in s tudy ing  the perspect ives  held by d if fe ren t  g roups of 
people when confronted with s im ilar areas of knowledge, an in te rest 
which was deepened dur ing  the course of p re lim inary  d iscuss ions with 
my prospective  supe rv iso rs ,  the Eng lish  and French schools merited a 
second look. Th is is espec ia l ly  so when the fac t is born in mind that 
both schools had to follow the Tun is ian -F ren ch  cu rr icu lum , so that 
even in Eng lish  the French language and cu rr icu lum  had to be followed 
as c lose ly as possible.
quest to test the assumption that scientific language is constant.
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As my knowledge of the s ituation increased it became obv ious tha t the 
s ituation was an ideal tes t-bed  for/assumption that sc ien t i f ic  language is 
constant. Even if it had not proved to be a useful s ituat ion  in th is  
respect, it would have been in te rest ing  in its own r ig h t  to, fo r Instance, 
have done an ethnograph, an analyt ica l comparative descr ip t ion  of the two 
schools, because the schools were unique in Tunisia.
Much of the ev idence assembled concerns French learners of Eng lish .
The two main au tho rs  c ited (Maillot and Dfrfourneaux) wrote in French, 
and the trans la t ion  work in the Eng lish  school (mainly textbooks) was 
from French to Eng lish . Th is  follows the same pattern as Eng lish  fo r  
Special Purposes (ESP): the demand is more fo r sc ience through Eng lish  
than sc ience th rough  French . It is there fore  reasonable to draw a lot 
of the ev idence from sources work ing  in th is  d irection. Material going 
from Eng lish  to French, ie Eng lish  speakers des ir ing  to communicate 
about sc ience in French, is also scarce. In contras t I as a native .
speaker of Eng lish  was con t inua l ly  having to learn the language of 
sc ience in French , the re fore  was work ing  in th is  other, Eng lish  to 
French, d irection.
3. THEORETICAL PERSPECTIVES: PRINCIPLES
Broadly speak ing, an thropo logy can be d iv ided into three branches, 
physica l anthropo logy with its l in k s  with genetics and ethology; 
p reh is to r ic  archaeology; and cu ltu ra l (USA) or social (Britain) 
anthropo logy also known as ethnography. Ethno logy is often taken to 
be equ iva lent to e thnography, p a r t icu la r ly  in the USA, but in Br ita in  
re fe rs  more to the h is to ry  of peoples. Social anthropo logy over laps 
with socio logy p a r t icu la r ly  where f ie ld  research is concerned.
Ethology on the other hand is a branch of zoology which s tud ies  the 
behav iour of species, often in te rp re ted  as the re su lt  of evolution 
moulded by natural se lection. (Bullock & S ta l lyb ra ss  1977: 
anthropo logy, ethology, e thnography  & ethnology).
I was g reat ly  in f luenced at the beginn ing by the socio log ist 
Burgess (1984) and the an th ropo log is ts  Werner & Schoepfle (1987), the 
latter expanding upon Sprad ley  (1979, 1980). Bu rgess did his f ie ld
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work in a B r it ish  school and has written an account of the school 
(1983) and var ious books on methodology (eg 1984). Werner & Schoepfle 
are Americans who descr ibe va r ious  techn iques of anthropo logy, 
techn iques app licab le  to schools not ju s t  to work in remote t r ibes .
All these au tho rs  draw on material from social anthropo logy, 
ethnography, ethnology and socio logy, the d is t in c t ion s  between them 
being of academic interest. It was from these authors, and others 
cited below, tha t I estab lished the p r in c ip le s  fo r  the research in 
Tunis ia.
a. Research as an appren t icesh ip
Because the research was an appren t icesh ip , espec ia l ly  in the ear ly  
stages, I was free  to experiment and to learn from my mistakes. In 
part icu la r,  the re  was one path tha t tu rned  out to be a lot of work 
for l it t le  resu lts , tha t of the observation of the f i r s t  year 
classes. [2.] The time was not wasted in that my presence in the 
schools for those lessons helped re la t ionsh ips with the teachers 
who prov ided so much of the material fo r the thesis.
b. S tudy the s ituat ion  f i r s t ,  then der ive and test hypotheses
Burgess (1984) d iscusses the problem of imposing a hypothes is  on a
situation before the s ituat ion  is known adequately.
In common with many f ie ld  s tud ies  my work was 'exp lorato ry '.  It 
had no well worked out hypotheses tha t were to be refined and 
tested. However, in common with all researchers , I did have a 
set of questions to address which were genera lly  framed. (p34).
Burgess at th is  point is p a r t icu la r ly  interested In the problem of 
how to frame a research proposal, p a r t icu la r ly  fo r  g rant making 
bodies which may requ ire  a well thought out se t of hypotheses and 
research methodology, and yet the situation is too unknown to
propose hypotheses with confidence. In a sim ilar vein he later 
writes,
Uncontro lled  methods shou ld be used to determine how contro lled 
methods can be used. (1984 p145).
2. Th is  may have been because the amount of material covered was 
small, and inc luded ve ry  l it t le  language spec if ic  to science.
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Stephen Wilson (1977) has written:
Forma! theory  shou ld enter only after the resea rchers  have 
become conv inced of its relevance. (p250).
The e thnographer must constant ly  make decis ions about where to 
be, what k ind of data to collect, and to whom to ta lk. Un like  
the p re s t ru c tu red  research designs, the information tha t Is 
gathered and the theories  tha t emerge must be used to d irec t 
subsequent data collection. (p256).
I in it ia l ly  asked myself what was d if fe ren t between the two schools, 
and what was d if fe ren t  when sc iences were taugh t to a Tun is ian -  
French cu rr icu lum , but in Eng lish  rather than in French . I also 
attempted to descr ibe each s ituation accurate ly , drawing insp ira t ion  
from my own teacher t ra in ing , where I had been taught to ask 
questions about a new school, to learn where th in g s  were, to s tudy  
classroom layouts, to know the pa rt icu la r p rocedures and customs of 
tha t school for a wide va r ie ty  of tasks. I took note of the helpful 
ideas in Denicolo (1985) such as to notice the general sc ien t i f ic  
orientation of the teacher, the focus of the teach ing (pupil or 
sub jec t-cen tred ),  the methods used, the rappo rt  with pup ils  and how 
explanations were couched.
In the summer of 1988 I came to the point of decision after two 
terms work in the schools, whether to proceed to write  an 
e thnography of the schools, or to compare teach ing methods, or to 
test the assumption tha t sc ie n t i f ic  language is constant, i chose to 
test the CSL assumption because I believed th is  could be of greater 
s ign if icance  and importance. A change of emphasis was then requ ired , 
from accurate descr ip t ion  and understand ing  of a f ie ld  s ituation, to 
act ive  seeking out of data re levant to the test ing  of my hypotheses. It 
also meant the use of new methods of data collection, such as 
comparison of the F rench  textbooks with the ir  Eng lish  trans la t ion .
Proce®4 cautious ly , and stay long enough to get good resu lts
Stephen Wilson has two sets of questions for assess ing the work of 
an e thnographer. The f i r s t  set probes the resea rche r 's  ab i l i ty  to 
move beyond his own perspect ives, the second set probes his 
e ffect iveness in coming to understand the perspect ives of the
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part ic ipants . The questions from the second se t include:
1) How long was the researcher in the se tt ing?
2) How well did he understand the language of the part ic ipan ts?
(S. Wilson 1977 p262 based upon Naroll 1967)
Werner & Schoepfle in the ir  l is t  of minimum standa rd s  say,
An e thnographer should make a se r ious e f fo r t  to learn the
language of the people who are the top ic of the ethnography.
(1987 2 p334 point 14)
To answer Wilson's questions, I was there  two years learn ing A rab ic  
and making in it ia l enqu ir ie s ,  and fou r terms over two years in the 
schools. I spoke French well enough to communicate with teachers and 
others  in au tho r ity ,  to read the textbooks and to take notes in 
class. I spoke d ia lect A rab ic  well enough to have a good re la t ionsh ip  
with the 'door keepers ', the ever present po rte rs  and others  who can 
ease or h inder admittance into schools and o ff ices (for instance in 
the M in is t ry  of Education). I could also maintain social re la t ionsh ips 
in dialect, and follow the broad sub jects  when the teachers sw itched 
into dialect. I can trans la te  off ic ia l documents w r itten  in Classical 
Arab ic . In addit ion, knowing both Tunis ian d ia lect and French , I couid 
follow conversa t ions when 'code sw itch ing ' occu rred  and people moved 
in and out of French and dialect.
d. Understand  one's role
My sta tus in the schools was tha t of a 'p a r t ic ip an t  obse rve r ' in 
the classes and as a 'teache r-resea rche r ' to the teachers and 
authorit ies. I sought an iden t ity  as one of the group of teachers 
with one d ifference, tha t I was outside the system and only 
ind ire c t ly  invo lved in it, and could the refore  be t ru s ted  with 
confidentia l information or opinion. Th is  is aga inst the adv ice  of
S. Wilson who says that, "He (the researcher) t r ie s  not to be 
identif ied  with any pa r t icu la r  group in the se tt ing", (1977 p254) 
and "The obse rve r t r ie s  to explain his unique s ta tus  of belonging 
to no one group."
I found ear ly  on tha t neu tra l ity  as an obse rve r was not possible, 
and tha t s ince my access and much of my information depended on the 
cooperation of the teachers, the best approach for me was to s t re s s
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that 1 was a sc ience teacher, who was tu rn in g  to research.
Teachers have a susp ic ion  of researchers  as people who cannot teach 
and who get lost in unreal theories, i had to earn my r ig h t  to 
the ir  cooperation, both by my tact and confidence keeping, and also 
by helping them out in the ir  jobs and g iv ing  a teacher 's  opinion 
when asked. Th is  resu lted  in me eventua lly  being allowed to help 
with t rans la t ions  and to being asked for my opinion dur ing  lessons.
I once taugh t a c lass at the teacher 's  request, and another time 
when teachers were in sho rt  supp ly  helped to supe rv ise  a test.
e. Work in a way tha t leaves a door open fo r other research
An e thnographer shou ld conduct his or her f ie ldwork  and f ie ld  
re lations in such a manner tha t other e thnographe rs  will be able 
to follow and do re -s tud ies . (Werner & Schoepfle 1987 2 p334 
point 15).
Renewal of my authorisa tion  in 1988 was presumably with the consent 
of the Heads concerned, and I did my best to follow the adv ice  of 
Werner & Schoepfle. But c lea r ly  the opportun ity  to do follow on 
research is passing, as the s tuden t intakes from September 1989 into 
all the p ilot schools are to be fo r teach ing of the sc iences in 
French.
f. Observations should be validated by comment from people in the 
f ie ld  situation
Werner & Schoepfle express the p r in c ip le  s t rong ly ,
We cons ider it ab so lu te ly  essen tia l that va lid  e thnograph ic  data 
be the resu lt  of obse rva t ions only if such observa t ions have 
been sub je c t  to native comment. (1987 1 p266 ita lics  by the 
authors).
In the f i r s t  year of work in the schools I produced a report, 
descr ib ing  my work, and what I had found. Two Tun is ians (Madame 
Jamoussi TFG and Mahdi Abdeljaouad TFH) read it and gave the ir  
comments.
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in the schools, I would often ask teachers to explain something, 
and on occasions would produce a document which I headed "Have I 
understood?". In all such cases teachers would see what I wrote 
down fo r the ir  rep lies. Otherwise, to ensure con f ident ia lity ,  my 
notes were not shown to anyone, and th is  limitation of 
con f iden t ia l ity  o ve r-rode  the importance of so called 'native 
comment'. To counteract th is , I tr ied  to make su re  tha t the next 
p r in c ip le  ('g ' below) applied.
g. Ev idence needs corroborat ion
Wherever poss ib le a piece of ev idence was corroborated from more 
than one source, the source being a person or a document. In some 
cases, as opinion could change, the same question needed to be 
asked more than once of an informant.
Th is  ra ises the sub je c t  of 't r iangu la t ion '.  The word comes from 
navigation, in which by tak ing  a bearing on th ree  or more points of 
known location, and mark ing the intersection on a map, a t r iang le  of 
th ree  lines is created, w ith in  which is one's position. The word is 
used in social sc iences fo r the cases where more than one method is 
used to gather and c ro ss -check  data. The word is unfortunate in 
tha t it implies a mathematical precis ion that is inappropria te , i 
p re fe r the idea tha t d if fe ren t  methods g ive ev idence which, if it Is 
con f l ic t ing , s igna ls  tha t fu r th e r  investigation is requ ired , and if it 
is in agreement, becomes ev idence that is corroborated by other ' 
ev idence from more than one method. Ev idence tha t is taken from 
more than one approach is also potentia lly  more useful. For instance, 
mere documenting of faux amis is Interesting in its own r igh t.  But 
the s ign if icance  fo r the teacher of faux amis is increased when it 
becomes clear tha t the pup ils  at the Eng lish  school were 
overcon f iden t in the ir  mastery of them.
Triangu la t ion  to me also implies the ab il i ty  to c ro ss  d isc ip l ine  
boundaries with impunity, and to use ev idence from more than one 
d isc ip line. In th is  thes is  I have sought to combine l ingu is t ics ,  
anthropo logy, sc ience teach ing, languages, and implications fo r  the 
teach ing of Eng lish  to sc ience studen ts  in another language (ESP).
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It also means I have fe lt  free  to combine ev idence va r ious ly  from 
observation  in schools, from interv iews, from my s tudy  of the 
textbooks, with ev idence from d ic t ionar ies and w r ite rs  such as 
Maillot and D§fourneaux. It is more conven ient in th is  thes is  to 
incorporate information cu lled from my search of the l ite ra tu re  
with experimental ev idence and observation than to keep these two 
areas s t r ic t ly  separate. To separate experimental ev idence from 
ev idence from the l ite ra tu re  would be to fragment my resu lts  when 
the ir  v e ry  nature rende rs  them fragmented enough.
h. S tudy  the complex by concentra t ing  on the simple
This means that when I came to s tudy  the constancy of sc ien t i f ic  
language I identif ied  fou r broad layers:
1) symbols,
2) words,
3) sentences and documents,
4) the w ider context of teacher methods and s ty le s  and d if fe rences 
between the two education systems.
i decided to concentrate on symbols and words, but to know enough
of the other laye rs  to be able to place them in th e ir  w ider
context. Th is  is v e ry  s im ilar to the comment made by Osborn &
G ilbe rt (1980) that,
F ir s t ly ,  from a learn ing theo ry  viewpoint, an ana lys is  of 
s tuden ts ' conceptual understand ing  of words used in a pa r t icu la r  
sub je c t  may well need to precede analyses of more complex under­
s tand ings  and s k i l l s  requ ired  of s tuden ts  in that sub ject. (p311).
In fact, many times in the thes is , a point of detail at the level 
of symbols or words has implications at h igher levels. The c lass ic  
example of th is  is the use of un it vector notation, and the 
implications fo r the whole approach to the teach ing of physics.
j. Define your hypotheses so tha t they are testab le
Once I had a good knowledge of the situation I was ready to use the
situation to test the theory . For th is  hypotheses were needed
(referred to as 'sub -hypo theses ' in the re su lts  chapters).
The theory  of CSL was not fu l ly  worked out in detail, so it needed
to be re -phrased , and (sub-)hypotheses written with su ff ic ien t  
prec is ion tha t they  could in p r in c ip le  be shown to be at var iance 
with the evidence. Hypotheses needed stat ing  in operational terms, 
ie in terms of the actual experimental p rocedures used to estab lish  
the ir  app l icab i l ity .  (Bullock & S ta l lyb ra ss  1977 'operat iona lism ').
Each sub -h ypo the s is  needed to be phrased in such a way tha t it was 
open to the poss ib i l i ty  of fa ls if ica t ion  by spec if ica l ly  collected 
data.
This is in conform ity with the methodology of Karl Popper in which 
fa ls if ica t ion  is regarded as a more s ign if ican t  f in d ing  than 
confirmation.
. . .the c r it ica l method -  or cr it ica l approach -  cons is ts  , 
genera lly , in the search fo r  d if f icu lt ie s  or con trad ic t ions  and 
the ir  ten ta t ive  resolution. (Popper 1982 p 115).
(Popper proposes that). . .we formulate our theories as 
unambiguously as we can, so as to expose them as c lear ly  as 
possib le to refu tat ion. On the other hand he also says tha t we 
should not abandon our theories  l igh t ly ,  for th is  would invo lve  
too uncr it ica l an a tt itude  towards tests, and would mean that 
the theories themselves were not tested as r igo rous ly  as they 
should be. (Magee 1982 p23).
The research in th is  thes is  began in an e thnocen tr ic  framework and 
as it proceeded used the more r igo rous p rocedu res  of the 
experimental s c ie n t is t  to define and test the hypotheses. By 
looking at many small areas where CSL might be held to app ly , and 
w r it ing  sub -hypo theses  in a way that ev idence could be used to 
fa ls i fy  them, I was able to assess where the theo ry  is app licab le  
and where it is not with g radations in between these poles. Th is  is 
explained fu r th e r  in Section 4 below 'Formulation of hypotheses ' 
and Chapter 7 'Cornerstone hypothesis '.
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k. Compare with other coun tr ies
Ideally, I would have liked to have compared my work with sim ilar 
work done in another Arab coun try . From my searches of the 
l ite ra tu re  I have yet to f ind  any th ing  comparable, despite the fact 
tha t t r i - l in g u a l  schools are known to exist in S y r ia  (T69, TFJ 
4.88) and also the non-Arab state of Turkey . (Personal 
conversation, TEQ, sp r ing  1986).
Interest ing  work has been done in coun tr ies  l ike Morocco (Bentahila 
1983, Lakramti 1982, 1987) and A rrayed  (1980) has done some work in 
Bahrain. There is also a small, but growing l ite ra tu re  on t r i— 
lingualism (otherwise known as ‘m u lt i l ingua lism 1). For instance 
Housen & Baetens-Beardsmore (1987) reports  on the European 
Community schools where th ree  or more languages are the norm, and 
Genesee & Lambert (1983) report  on t r i - l in g u a l  education.
I. The thes is  should be so w r itten  tha t it is clear and understandab le 
to people in the f ie ld  s ituation
P re fe rab ly  the thes is  had to be of some use to people in Tunis ia. 
Th is  means fo r instance tha t features of Eng lish  and of B r it ish  
life which a B r it ish  reader might assume may need expla in ing. Th is  
is s im ilar to the converse requirement that the s ituat ion  in 
Tun is ia  needs exp la in ing for non-Tunis ian readers inc lud ing  details 
that a Tun is ian  reader would assume as common knowledge.
In my view th is  point could have been use fu l ly  added to the l is t  of 
s tanda rd s  set by Werner & Schoepfle (1987 2 p334) cited above.
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3. PRACTICAL CONSIDERATIONS
a. Negotiating access to the schools
There were no set p rocedures for obta in ing access to schools in 
Tunis. I once saw some pr im ary  school sc ience lessons on the 
personal inv ita t ion  of a teacher, i also saw lessons in a normal 
Lyc£e on the recommendation to the Head, of a lec tu re r in the 
U n iv e rs ity  TFG. Access to the p ilot schools though requ ired  
approva l from the M in is t ry  of Education, and in part icu la r,  the 
Secre ta ry  of State fo r  Education in charge of secondary and primary 
schools, Mr Mohamed Hedi Khelil.
Bu rgess has some helpful comments. He says fo r  instance,
Each f ie ldwork  contact is thu s  sponsored by someone in au tho r ity  
over those you wish to s tudy . (Burgess 1984 p39 c it ing  Walker 
1980 p49).
This proved to be true . Authorisat ion  came in each case on the 
recommendation of someone in au tho r ity ,  as examples given later show.
It was also true  that access negotiation revealed re lationsh ip  
patterns, (Burgess 1984 p40). Fam il ia r ity  with these was a great 
help later in d iscuss ions with the teachers as to where for 
instance the opposit ion came from to the use of Eng lish  textbooks 
as opposed to trans la t ions . Pa r t ly  through negotiating access I was 
able to later draw up the concept map reproduced in Appendix 4.
Gaining access invo lved a cont inu ing  se r ies of negotiations, at ■
many levels. For instance, authorisation  from the M in is t ry  of 
Education presumed the w il l ingness  of the Heads to have me in the ir  
schools. In tu rn ,  the Heads (r ightly) ins isted tha t I could only 
observe c lasses tha t the teachers were happy fo r me to see. In 
addition, each school was d iffe ren t, and p a r t icu la r ly  with the 
questionnaires, th is  in f luenced greatly  how much I could do.
There was the addit ional complicating factor that I could not at 
the beg inn ing g ive c lear statements of what ! intended to do, as I 
was in the process of deve lop ing my hypotheses.
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As Burgess says,
. . . access inf luenced the k ind of Investigation which could 
be done and the position tha t I could take. (1984 p45)
How access inf luenced the research will become apparent in the next 
chapter in which the p rocedures used in the invest igat ion  are 
explained. At th is  point it is worth noting tha t the longer I 
worked in the schools the easier it was to use d if fe ren t  methods. 
Being in the schools f re q uen t ly  helped me to d iscuss in te rest ing  
points as they  arose in lessons: teachers ra re ly  noted in te rest ing  
d if fe rences and told me later.
b. B r it ish  teacher in te rv iews 1986-87
Before the summer I approached Dr C lark, the then Head of the 
B r it ish  Council in Tun is. Through him I was in troduced to TEG and 
helped him to sett le  in to Tun is. Through TEG I met TEA, TEF and 
TEH. I conducted seven in te rv iew s with them, (T2-6 & 8) a 
d iscuss ion of which follows in Section 2 of the next chapter.
c. Local sponsorsh ip
On the adv ice  of Dr Pope at the U n ive rs ity  of S u r re y  I also sought 
and got some local academic help from Dr Stott, who until 1987 was 
lec tu r ing  in the U n iv e rs ity  at Tunis. Before he left he in troduced  me 
to Madame Jamoussi, (TFG) who in tu rn  in troduced  me to Mahdi 
Abdeljaouad (TFH), then Head of Mathematics at an inst itu te  that 
re tra in s  teachers in Tun is, the In s t itu t S u p e r ie u r de /'Education  e t 
de la Formation Continue. He in tu rn  helped with valuable comments, 
and with paperwork fo r  res idency.
d. Author isa t ions
The in it ia l in te rv iew  with the D irectr ice  of the Eng lish  school was 
granted upon simple request from Dr C lark, Head of the B r it ish  
Council, to a contact he had in the M in is t ry  of Education.
Regular access requ ired  a formal letter from Dr Pope, then Deputy 
D irector of the Department of Educational S tud ies , U n iv e rs ity  of
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Su rrey ,  to Doctor Qlark, so tha t he in tu rn  could write  the 
cover ing  letter fo r  my request to the M in is t ry  of Education to 
observe lessons in schools. My letter of request I wrote with the 
help of Madame Jamoussi. (See Appendix 1).
Residency in Tun is ia  requ ired  tha t I c la ss ify  myse lf as a 
' ch e rcheu r u n lve rs lta ire ' and was fac i lita ted by help from the 
B r it ish  Embassy. Renewal fo r a second year was poss ib le once a new 
letter of au thor isa tion  had been obtained.
e. The schools
Romdhane (1984, 1987) also did research in the two schools. He records 
how he explained his presence to the pup ils  by say ing  tha t h is work 
was U n iv e rs ity  research which was completely independent of the school 
au tho r it ie s  and had nothing whatsoever to do with test ing  them.
1) The Eng lish  school
In the f i r s t  v is i t  (May 1987, T9) I had an hour 's  in terv iew  with 
the D irectr ice  followed by a m in i-s ta ff  meeting with the sc ience 
teachers and a tou r of the school seeing severa l sc ience lessons.
For 1987-8 I a rranged  with the D irectr ice  a timetable of 
observation, which had to be p rov is iona l because I had to check 
with the French school, i was inv ited to attend teachers 
meetings, espec ia l ly  those on F r id ay  morn ings devoted to lesson 
material p reparation and I was asked to help out the teachers in 
as many ways as I could. I also received borrow ing r ig h ts  to 
the school l ib ra ry ,  an inva luab le r ig h t  as I then had access to 
t rans la t ions  of the school textbooks.
Due to a m isunderstand ing  over the length of my authorisation, 
when the new school year (1988-89) sta rted  I found I needed the 
authorisa tion  re - is su in g . For th is  reason I was not able to s ta r t  
work again in the schools until late November of 1988.
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2) The French school
In Janua ry  1988 I was ve ry  polite ly received by the D irectr ice , 
and a fte r  exp la in ing the project, was passed on to the deputy 
head respons ib le  fo r s ta f f  and timetables (TFL) who took me to 
see the teachers. Un like  the Eng lish  school it was e ffec t ive ly  
the deputy head in the French school who dealt with all the 
details of my access to the lessons.
3) The pup ils
I intended with the permission of the teacher, to in troduce 
myself to the classes, g iv ing  my name, s ta t ing  that i came from 
a un ive rs i ty  in England, and that I was interested in obse rv ing  
some lessons with no in te re s t whatsoever in assess ing them.
As fa r  as poss ib le I s tu ck  to th is. But rea lity  was not so 
simple as to make it poss ib le to do my own exp la in ing in all 
cases. In p ract ice  I did not even always have time to f i r s t  
explain myself p rope r ly  to the teachers, the re fo re  some classes 
got more information than others, in three  cases I was 
in troduced as "a s tuden t like you" (T11,12,15). TEA who knew me 
well from in te rv iews in troduced  me as being from Brita in  
interested in how sc ience was taught in Eng lish  (T14). TEB said 
i was not a teacher but was here s imply to observe lessons 
(T16). At the French school TFA said I was someone work ing  in 
' p sycho -pedagog ie ' who was doing a comparison between the two 
schools and the ir  "fagon de procdder". (T21).
At the F rench  school i had ve ry  l it t le  informal contact with the 
pup ils . At the Eng lish  school I had more, and severa l times 
dur ing  the year I was asked "you are going to be a pupil here?" 
(T14) or, why was it tha t I needed to come to c lass s ince I knew 
it anyway, (T36:12).
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4. FORMULATION OF HYPOTHESES
Given the s ituat ion  in Tun is ia, in January  1989 sub -hypo theses  were 
formulated, ex ist ing  data from the Eng lish  and French  schools was used 
to test them and fu r th e r  data was act ive ly  sought.
I formulated the sub -hypo theses  by d iv id ing  up the sub jec ts  into small 
d is t in c t  areas, and in each case ask ing  the question,
If CSL is a va lid  assumption here, what will be the consequences?
Sometimes in ask ing  the question the sub ject was subd iv ided  even 
fu r th e r ,  until I had a set of top ics  with the ir  sub-hypotheses . The 
data was then collected under these sub jects  and sub-hypotheses , and 
sub -conc lu s ion s  drawn.
Inev itab ly  some ev idence is s t ronge r  and more conv inc ing  also some 
sub -a reas  have rece ived a more thorough test ing. Th is  has been noted 
in the resu lts . The ev idence though is cumulative. The resu lts  show 
that sc ie n t i f ic  language cannot be assumed to be constant between 
French and Eng lish .
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1. INTRODUCTION
In th is  chapte r the p rocedu res  used in the thes is  are presented and 
d iscussed. The experimental research began with in te rv iew s of B r it ish  
teachers  work ing  in the Eng lish  school. These are presented and the 
ea r ly  re su lts  of th is  method assessed In Section 2. The work continued 
with obse rva t ions of lessons (Section 3), and the p rocedures reported 
here inc lude an account of how I decided to observe which lessons, and 
why changes were subsequen t ly  made. Sections 4 and 5 explain the 
teachers ' meetings and other in terv iews, and d iscuss the question of 
con f ident ia lity . Section 7 exp la ins a concept map f ina lised  in August 
1988 a fte r the f i r s t  two terms of lesson observation, the map being 
presented in Append ix 4. The s tudy  of textbooks and trans la t ions, and 
the use of other sources of data is presented in Sections 8 and 9. The 
questionna ires are d iscussed in Section 10, and Section 11 deals with 
other c ro ss -cu ltu ra l  methods which were considered.
2. TEACHER INTERVIEWS 1986-87
a. Description
In the ea r ly  days of the p ro jec t It seemed possib le that I m ight 
never get permission to go into the schools, the re fo re  the ind ire c t  
route of in te rv iew ing  the B r it ish  teachers would have had to have 
su ff iced . Also at tha t stage all I knew was tha t the re  was an 
in te res t ing  s ituation, fo r which i m ight need good Arab ic, so I was 
concentra t ing  on tha t while moving slow ly towards the school. In 
such an informal se tt ing  I took notes and e ithe r typed  them up a 
few hours later, or, espec ia l ly  fo r evening in terv iews, I went over 
my notes ta lk ing  into a cassette recorder as soon after the 
in te rv iew  as possib le, the f ina l notes being an amalgam of o r ig ina l 
notes and the tape.
Because I did a se r ie s  of interv iews, I was able to ask fo r 
c la r if ica t ion  of any th ing  not understood. Each time I went with 
prepared questions, but all in te rv iews were open ended.
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b. The main resu lts  of the in te rv iews
The main resu lts  of the in te rv iew s were:
1) I gained p ract ice  in in te rv iew ing
2) Information was obtained about the school
3) Good re la t ionsh ip s  were estab lished with the B r it ish  teachers
4) Hypotheses were generated.
c. Broad top ics  from the in te rv iew s merit ing fu r th e r  invest igat ion
1) The B r it ish  teachers  were su rp r ise d  when they  a r r iv e d  in 1986 by
the constant demand of the pup ils  fo r  defin it ions.
The pup ils  constan t ly  demand defin it ions and th ink  tha t in 
th is  way they .have understood them once learnt. (TEA T6:6)
Well, th in g s  here are defined, not done. (TEG commenting on 
p ract ica l work T5:33)
The pup ils  are ve ry  keen to know, yet while th is  is 
encourag ing , all th ree  teachers found the constant demand fo r  
de f in it ions t i r in g .  (Observation note, T3:18).
2) The B r it is h  teachers were having to adapt not only to a
d if fe ren t  cu rr icu lum  but also to a d if fe ren t  way of teach ing,
and the problem of teach ing a cu rr icu lum  based on French which 
was taugh t in Eng lish .
d. Ea r ly  hypotheses
I intended in 1987-8 to do th ree  th ings:
1) To learn as much as I could about the two schools, in pa rt icu la r  
exp lor ing  the d if fe ren t  perspect ives  on teach ing common top ics, 
given tha t the cu rr icu lum  and the s tuden ts  were the same, and 
tha t in theo ry  on ly the host language changed.
2) To co llect examples of de f in it ions from both schools, 'd e f in it io n s1 
being understood in its  wide sense of concise memorisable 
explanations.
3) To compare the de f in it ions given in the two languages and to 
s tudy  the d iffe rences. I p lanned to use Werner's MTQ system of 
ana lys is  as explained in Werner & Schoepfle (1987), Werner & 
Topper (1976).
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3. LESSON OBSERVATION
a. Which c lasses to observe  1987-88
A researcher cannot be at e ve ry  lesson, at eve ry  meeting of 
teachers. In addit ion fo r  eve ry  hour of observation  there  is the 
w r it ing  up, and the not to be minimised trave l time.
In addit ion I was confronted with the fac t  tha t my work was 
comparative, so I had to be in regu lar attendance at two schools. 
Timetable cons tra in ts  meant I could not be at all the c lasses and 
meetings I wished to attend. Other reasons fo r m issing a c lass 
Included il lness of myse lf or the teacher, the c lass had a test or 
a film or was s imply cancelled, or an extra c lass would be arranged  
and I would hear about it too late to t r y  and attend. At the end of 
the sp r ing  term and the beginn ing of the summer term I de liberate ly  
stayed away from the schools In order not to add to the s t re s s  of 
the teachers du r ing  th e ir  busy  times*
There fore  fo r  terms two and th ree  of the academic year 1987-8 I 
chose to observe:
1) C lasses of b io logy, as th is  was closest to my expertise, and I 
a lready had a good re la t ionsh ip  with TEA, a B r it ish  bio logy 
teacher.
2) F i r s t  year classes, because the f i r s t  year course at the Eng lish  
school s ta rted  in Janua ry  1988, (the f i r s t  term was devoted to 
in tens ive  s tudy  of English) and while I had missed a term of the 
course in the French school, I was In at the beg inn ing of the 
formal sc ience teach ing of the pupils.
3) F ifth  year c lasses, as, in 1987-88 th is  was the top year, the 
year in which everyone was teach ing the sy l lab i in Eng lish  fo r 
the f i r s t  time. Th is  made it the most ta lked about year, a fte r 
c lasses and in the F r id a y  teachers meetings. The teachers, 
exceptionally , were also behind in th e ir  work of t rans la t ing  the 
textbook, the re fo re  d iscuss ion  of the trans la t ion  went c lose ly 
with lessons using tha t trans la ted  material. In addit ion and as 
a bonus fo r  the research, the textbook tu rned  out to be a 
p a r t icu la r ly  d if f ic u lt  one to trans late .
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4) The theory  lessons of the f if th  year. Time did not permit 
attendance at more than the occasional p ract ica l.
It was not poss ib le fo r me to p red ic t  in advance where the 
de f in it ions would be found. When I asked the teachers I got 
con f l ic t ing  information. I did not have access to sy l lab i until 
a fte r I had sta rted  obse rv ing  lessons. Therefore the choice had to 
be made on the other c r i te r ia  noted above.
b. Appra isa l, sp r in g  1988
By the sp r in g  ho lidays of 1988 it was ev iden t tha t de fin it ions were
not used as much as I had expected. A few hours of f i f th  year
biology observa t ions in another school also showed tha t de fin it ions
were used much more f req uen t ly  there  than ever I saw in the p ilot
schools. The comments made by the B r it ish  teachers in the ir
in te rv iews were not fa r  o ff  the mark at all. It is poss ib le that
de fin it ions are w ide ly  used as a s ty le  of teach ing, and tha t the new
B r it ish  teachers were faced with pupil expectations of them, which
had dim inished by the time I entered the schools. I also later asked
a French teacher of b io logy TFA about th is  point and he did not
d isagree. Lakramti (1982) has th is  to say,
En f ranga is  les § ldves In French the p u p i ls  expect you
attendent que tu leur d ic te s  to d ic ta te  d e f in i t io n s .  The
ies d e f in i t io n s .  Les inspecto rs  encourage teachers
inspecteurs recommandent aux to g ive  d e f in i t io n s  and then
enseignants de donner les to i l l u s t r a t e  them by examples,
d e f in i t io n s  e t de les so as to avo id  the problems
i l l u s t r e r  en su ite  par des p u p i ls  have to express
exemples, a f in  d '6 v i t e r  aux themselves.
6 ieves le probidme de 
s ’ exprimer.
It is quite poss ib le then tha t defin it ions are used more in French , 
espec ia l ly  the F rench  of North A fr ica , than in Eng lish . The ear ly  
gu id ing  l igh t of de f in it ions was in the event useful, as it led on 
to the test ing  of the CSL assumption. The sub je c t  of de fin it ions was 
to form a useful chapter (Chapter 9) in the test ing  of the CSL 
assumption.
I the re fo re  in the sp r in g  of 1988 took time to appra ise  the work. I 
read th rough  the lesson notes, and cons idered the options.
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1) Options
a) To look at phys ics .  But teacher information was tha t the most 
in te res t ing  pa rt  was the fou rth  year f i r s t  term. I even tua lly  
caught the end of th is  sub je c t  area, in December 1988.
b) To look at chem istry , espec ia l ly  the ear ly  years. My in it ia l 
ideas p r io r  to doing the teacher in te rv iews had been tha t the 
part icu la te  theo ry  would have been in te res t ing  to s tudy  when 
taugh t in Eng lish  and French , p a r t icu la r ly  looking at language 
and the change from the p re -sc ien t i f ic  world view of the 
younger s tudents. But I was in the p rocess of re ject ing  th is  
as a s tudy  area. I had begun in b io logy and wished to 
continue, and none of the examples of de f in it ions given to me 
in the teacher in te rv iews came from chem istry . (In Tun is ia  
chem istry  is taugh t as pa rt  of phys ics). If it  were to have 
been an option, I would have had to have waited until the 
fo llow ing year.
c) To look at mathematics. As subsequent work in phys ic s  was 
later to show, a lot of d iffe rences between French  and 
Eng lish  ex ist in the domain of mathematics. There were two 
problems here. The amount of lesson time given to mathematics 
was high, at least fou r  hours per week. (See Append ix 5)
Th is  would have been a d if f ic u lt  sub je c t  to s tudy  using c lass 
observation. Second ly and c ru c ia l ly ,  the re  is my own limited 
competence in mathematics. I am confident tha t someone 
qualif ied to teach mathematics to a high level could do a lot 
of p ro f itab le  work to e luc idate fu r th e r  the d iffe rences 
between mathematics in Eng lish  and mathematics in French.
d) To cu t the f i r s t  year, and see what de f in it ions were g iven in a 
normal lyc§e, concentra t ing  on the f if th  year bio logy a lready 
stud ied .
e) To cu t f i f th  year bio logy and concentrate on the ea r ly  years, 
and the p re -s c ie n t i f ic  world view. This option I note fo r the 
sake of completeness. The most in te rest ing  material was coming 
from the f i f th  year work, espec ia lly  when linked In with the 
teachers meetings.
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2) Facto rs gu id ing  the choices
a) A term of observation  was too lit t le  to g ive a reason fo r 
major changes. My in s t in c t  was that d iv idends from work ing  
with the teachers  would come as the re la t ionsh ip s  were bu i lt  
up. The longer I stayed with pa rt icu la r  teachers the more 
like ly  it was tha t ear ly  observa t ions would be confirmed, 
expanded or rejected. A fte r a term of work ing  in the schools, 
teachers ' confidence in me was growing.
b) Whatever I added to my busy observation  timetable would mean 
compensating with cu ts  elsewhere.
c) I shou ld stay with the f if th  year, as lesson observation 
the re  was complemented by d iscuss ions In the teachers 
meetings.
3) Decisions made, sp r in g  1988
I decided a fte r th is  appra isa l to slow ly tr im  back the f i r s t  
year, to concentra te  on the f i f th  year, and to see a few lessons 
in a normal Iyc6e. Th is  proved to be the r ig h t  decision because 
soon a fte r I resumed lesson observations a lot of in te rest ing  
d iscuss ion took place about the f if th  year cu rr icu lum .
c. Which classes to observe  1988-89
By December 1988 I was concentra t ing  on CSL. I was s t i l l  uncerta in  
which sub je c t  areas would best test th is  area, except tha t teacher 
comment had suggested  fou rth  year work on fo rce s  as an in te rest ing  
area. TEK also told me the re  were problems in o rgan ic  chem istry , 
and inv ited  me to see his s ixth  year phys ic s  c lasses, which 
continued the work on fo rces  of the fou rth  year. These were 
the re fo re  the c lasses I observed. I was torn  between s tudy ing  
phys ic s  and chem istry , and wanting to pursue  the d iscuss ion of the 
s ixth  and seventh year b io logy texts, p a r t icu la r ly  as TEJ told me 
they were not f in d in g  human bio logy as easy as they  had though t to 
trans late . It was not poss ib le fo r  me to persuade the teachers to 
keep notes of in te res t ing  points. They fe lt  I needed to be there  
myse lf to take notes as they  soon forgot, some did though make a 
point of te l l ing  me some of the more memorable d if fe rences they 
noticed. So while concentra t ing  on the phys ic s  and ‘chem istry , I kept
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in touch with bio logy. I also obtained and stud ied  the Eng lish  
trans la t ions, as explained later in Section 11 below.
d. P rocedures fo r tak ing  lesson notes
Burgess (1984) devotes chapte r three  to th is  whole question, and 
d iscusses some of the pub lished  lesson observation  schedules. 
McNamara (1980) c r i t ic ise s  the resu lts  from classroom observation 
a rgu ing  tha t a classroom is a h igh ly  complex s ituat ion  (p 124). The 
problem is espec ia l ly  seen in data reduction, and the fac t tha t "at 
some point the researcher makes the decision to observe se lec t ive ly  
and record  limited and spec if ic  aspects of the classroom life".
(p 114). MacDonald & Rogan (1988) also d iscuss some of the 
observation  schedu les and make the in te rest ing  comment tha t " i t  was 
assumed tha t sc ience lessons have common features, ir re spec t iv e  of 
the cu ltu ra l context" though "some features of the lessons in the 
C iske i classrooms would a r ise  d ire c t ly  from the context in which 
they occu rred "  (p228). Some measure of constancy in sc ience lessons 
across cu ltu re s  is the re fo re  a stated assumption. Also presumably 
the test instrum ents used are applicab le  in d if fe ren t  cu ltu res , and 
tha t va lid  world wide comparisons are possible.
The method I found most helpfu l was that of Sw ift  (1986 pages 6.6­
6.7) He d is t ingu ished  between an observational note (eg part of a 
conversation), a theoret ica l note or comment which are re f lect ions 
on the observat ions, and a methodological note which is an 
ins tru c t ion  to oneself.
In my notes, I had not on ly  conversation to monitor, but what was 
happening, and also what went on the b lackboard . I the re fore  
developed a set of abb rev ia t ions  as in f ig u re  6.1 below.
I kept actual obse rva t ions on one side of a sheet and descr ip t ions  
and comments on the other side. A fter typ ing  up, any th ing  important 
was c irc led  and labelled and commented on in pencil, to d is t ingu ish  
it from notes made in the lesson.
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FIGURE 6.1 ABBREVIATIONS USED IN LESSON OBSERVATIONS
BB B lack board
T Teacher
Px P u p i I , a, b, c e tc
TO Teacher d ic ta t io n
PBB Pup il at b lackboard
PD Pupi I d ic t a t io n .
NQ Not an exact quotation
All lessons observed  were labelled T p lus a number, and a record 
was kept of when, where and which teacher th is  set of records 
applied to. (See Append ix  3).
in ty p in g  up my notes I a rb i t r a r i ly  wrote them as a l is t  of points 
fo r ease of c ro ss  re fe renc ing .
I noted special c ircumstances at the beg inn ing and anyth ing  extra 
at the end. Because of the high symbol load tha t exceeded the 
capab il it ies of my computer, I had to put a lot of extra materia! 
in by hand a fte r ty p in g  up the lesson. I used small notebooks I 
could hold in my hand fo r c lass notes, ty p in g  up as soon as 
poss ib le a fte rwards, and inc lud ing  copies of any handouts. [1.]
For one lesson I wrote up my notes on the same day, then a week 
later, having forgotten I had written  them up, did so again. (T6'l). 
Comparing the two later it was clear the two were similar: e r ro rs  
due to delay in ty p in g  were neglig ib le.
Record ing lessons was a sens it ive  issue. The Heads authorised it 
p rov ided  the teachers  agreed. All those I asked agreed, but I fe lt  
ill at ease with it. To record  p rope r ly  would have meant equipment 
tha t would have in truded  too much, bearing in mind I could not set 
up the equipment before obse rv ing  a lesson. In the ear ly  days it 
was useful, espec ia l ly  as I had less Idea of what I was looking for 
than in the second year of observation. Taping gave more work, and 
because I could not set up the microphone in a prominent position 
the qua lity  was poor. Its main use fo r me was to add to and c la r i fy
1. A term used by some B r it ish  teachers to refer to w r itten  material 
given out to a c lass fo r s tuden ts  to keep, the American word being 
a 'd itto '.
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my notes. Ea r ly  on, I fo rgo t  on one occasion to take the recorder 
with me, and in the lesson the teacher came round fo r  a confidentia l 
d iscuss ion. Th is  gave me more information than I would have got had 
I been record ing , an event subsequen t ly  repeated (eg T37:4). At other 
times the s tuden ts  were so res t less  that the teacher found it hard 
to keep them quiet even fo r a sho rt  dictation. Record ing would have 
been embarrass ing.
In such c ircumstances I would have had the option to record  p roper ly ,  
and e ithe r to tu rn  o ff the recorder, or to agree to wipe the tape 
a fte rwards, ju s t  as the re  were times when I stopped tak ing  notes and 
left gaps. Without a tape I was reduced to gett ing incomplete parts  
of conversa t ions down in my notes. But th is  was o ffset by the fac t 
tha t a lot of work was done on the b lackboard. I even tua lly  
abandoned tap ing as the advantages (for instance in terms of t r u s t  
from the teachers), were worth more to me than accurate reco rd s  of 
conversa t ions in the class. The reduced work load in w r it ing  up the 
lessons also enabled me to see more lessons, and to have more time 
fo r other work such as ana lys ing  the textbooks.
e. The question of partic ipat ion  in the classroom
In general I s tayed s i len t  in the lessons, pos it ion ing myself at 
the back to one s ide if I could. Th is was eas iest to maintain in 
the French school with on ly the occasional d iscuss ion  with the 
teacher while he or she was wait ing fo r the c lass to f in ish  some 
task. At the Eng lish  school I could not maintain silence. The Head 
had spec if ica l ly  asked me to join in the c lasses as much as the 
teachers allowed, so tha t the pup ils  would hear the voice of one 
more native speaker. Some teachers  at the Eng lish  school 
de liberate ly  invo lved me, usua lly  to c ro ss  check information, or to 
check pronunciat ion.
My po licy was to help where asked, but otherw ise to maintain a 
polite s ilence. I cannot say tha t I lost any th ing  by th is  
partic ipat ion, and I gained again in the improved re la t ionsh ips 
with the teachers.
Procedures 6.11
4. TEACHERS' MEETINGS
a. Description
The last two hours of F r id a y  morn ings were timetabled as 
departmental meeting time at the Eng lish  school, fo r the departments
i
of mathematics, sc ience, and Eng lish  teach ing. Th is  was meant to be 
fo r lesson p reparat ion  and textbook trans la t ion . It should be 
understood by those unacquainted with th e 'F re n ch  or Tun is ian  way of 
o rgan is ing  schools tha t teachers In Tun is ia  do not attend school all 
day as they do in B r ita in , and meetings, un less in work time, are 
rare. Teachers come, teach th e ir  contracted number of hours, and 
leave. In view of the extra work the teachers had in trans la t ion  at 
the Eng lish  school, and to encourage cooperation, two hours of work 
time was timetabled fo r these meetings. As such they  proved ve ry  
useful to me. I listened, partic ipated, asked questions, and sought to 
help the teachers in any way I could.
b. Ass istance given to the teachers 
Th is  included:
1) Doing some of the trans la t ion  work, an inva luab le  experience in its 
own r igh t.  [2.]
2) As a resu lt  of the meetings, seeking out a rt ic les ,  and information 
from d ic t ionar ies  and other sources to help the teachers in the ir  
p reparat ion  and trans la t ion . My ideas were not a lways accepted, 
( r igh t ly  so, as the employed teachers had the fina l say,) and 
seeing why not was in itse lf  in terest ing . I was also encouraged 
to see some of my ideas rejected as It enabled me to argue 
s t rong ly  at times w ithout fear that I was in te r fe r ing .
3) In the phys ic s  and chem istry  departments, I often helped the 
teachers t r y  out equipment and experiments.
2. In pa r t icu la r  I trans la ted  work fo r the f if th  year b io logy which 
used ca lcu lat ions of molarit ies invo lved in t it ra t ions .
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5. OTHER INTERVIEWS
At va r ious  times over the years in Tun is ia, I interv iewed, or d iscussed 
my work with many people. I never recorded these in terv iews, but took 
notes, and usua lly  had the chance to repeat any questions at a later 
date if I was not c lear. The in te rv iews were a lways uns tru c tu red  
a lthough I usua lly  had a l is t  of po ints to cover noted in advance.
5. CONFIDENTIALITY
I made no w r itten  agreements on th is , and was never asked to. Several 
times I reassured  teachers tha t what I heard would not be repeated.
It has not been poss ib le to conceal the ident ity  of the schools as 
Burgess did with his school. I have named my informants s ince those in 
Tun is ia  who know the people would be in a position to see th rough  any 
changes of name. Th is  has meant having to be more tac tfu l in my write  
up than perhaps Burgess  needed to be. When the thes is  came to be 
w r itten  the re  was nothing tha t materia lly  affected the re su lts  and 
d iscuss ion tha t needed to be excluded for reasons of con f ident ia lity .
Conf iden t ia lity  was an issue when, due to my involvement in the schools, 
I heard information from more than one source. It took hard work to 
maintain a tac tfu l neu tra l ity  and at the same time keep good 
relationships, I recognised at the time that I had to be p a r t icu la r ly  
care fu l not to take the s ide of the B r it ish  teachers. In one area I had 
no hesitation at in te rven ing : when the re  was a m isunderstand ing  due to 
problems of chang ing languages.
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7. CONCEPT MAP
Drawing insp ira t ion  from Novak and Gowin (1984) I drew a 'concept map' 
of how the s ituat ion  in Tun is ia  focused on defin it ions. The vers ion 
presented in Appendix 4 is the s ixth, a fter TFH had checked It with 
me. Almost all of it is s t i l l  re levant to CSL in the Tun is ian  context. 
Concept maps are not w ithout the ir  c r i t ic s .  Sutton (1980a) fo r  instance 
says:
. . . Herron (1978) c r i t ic is e s  Novak for fa i l ing  to d is t ingu ish  
'concepts such as cell, earth  and force ' from 'log ica l operat ions such 
as ser ia t ion , correspondence, c lass if ica t ion , p roport iona l reasoning, 
and hypothe t ico -deduct ive  reason ing '. Perhaps, however, the ab i l i ty  to 
c a r ry  out such operat ions is a resu lt  of possess ing co rrespond ing  
concepts, (p 118).
I found it extremely usefu l to draw the concept map in tha t it helped 
me to iden t ify  the d if fe ren t  fea tu res  bearing on defin it ions, and what 
inf luence tha t people such as inspecto rs  and documents (eg off ic ia l 
sy llab i) had on them. By subm itt ing  the map to external check ing  (TFH) 
modifications were made and the accuracy  of my understand ing  of the 
situat ion  was confirmed. If the e thnograph ic  route had been pursued 
fu r th e r  no doubt such a map would have p rov ided  a good basis for 
fu r th e r  questions, research , and analys is.
8. TEXTBOOKS AND TRANSLATIONS
I bought v ir tu a l ly  all the textbooks used for phys ics , chem istry  and 
bio logy in the Tun is ian  secondary  schools. I also copied large pa rts  
of the t rans la t ions  made at the Eng lish  school. I had verbal 
permission from the M in is t ry  of Education to copy any documents the 
teachers chose to g ive me, so the re  was no problem of copy r igh t.  I 
also rou t ine ly  accepted copies of any class handouts, and was able to 
copy sy l lab i and other o ff ic ia l documents c ircu la t ing  in the schools.
Some material was too fa in t  to photocopy so notes had to su ff ice .
a. Methods used fo r  data collection
For my purposes I could f ind  lit t le  guidance on how to analyse a 
textbook. I the re fo re  developed the fo llow ing methodology:
1) For F rench  material, I read the books and marked all instances I
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could f ind  where the F rench  d iffered from the Eng lish  when 
pred ic t ions  from CSL would expect a s im ila r ity .  Any unusual 
Instances I would check with the Eng lish  trans la t ion  to see how 
the teachers decided to trans la te  the French.
2) For the Eng lish  (translated) material, I would look for instances 
where the material, though in Eng lish , was not necessar i ly  cu r re n t  
sc ien t i f ic  Eng lish . Whenever I found an instance like th is  I would 
t r y  and f ind  the para lle l instance in the F rench  book and see if 
the re  was material re levant to the hypotheses.
3) As examples bu i lt  up, with observation data, if I was in any way 
not clear, I would ask the teachers concerned, and note the ir  
answers in w r it ing  in f ro n t  of them.
In th is  way I was able to cover textbooks and su b je c t  areas tha t I 
could not observe in the lessons.
b. Ana lys is
At the stage of the thes is  w r ite  up, I took these observations, 
compared them with re levant examples from Maillot and D6fourneaux 
and others, and cross  checked the accuracy  of my data, f i t t in g  them 
into the sub-hypotheses .
As my f ie ld  work ceased with the sixth year, I on ly  analysed the 
f i r s t  s ix years of textbooks, with a less detailed look at the 
seventh year bio logy text.
Such a method Is obv ious ly  l ike using a f ish ing  net to traw l for 
data, with some f ish  not gett ing caught. But I gathered enough data 
to g ive many of the sub -hypo theses  a fa ir  test, so the re  was l it t le  
p ro f it  in re s tudy ing , or persuad ing  someone else to read th rough  
the texts, (over 20 volumes) and gathering examples they found. Those 
tha t have not rece ived a fa ir  test are noted a cco rd ing ly  in the 
resu lts . There will a lways be more examples to be documented.
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9. OTHER SOURCES OF EXAMPLES. AND MATERIAL TO CROSS CHECK 
THE DATA
a. Maillot (1981) and Defourneaux (1980, 1983)
My th ree  main sources, outs ide the schools, were Maillot (1981) 'L a  
traduction  sc ie n t if iq u e  e t techn ique ' and Defourneaux (1980, 1983)
'Do you speak sc ience?' and 'Do you speak chem istry? '.  There is a 
dearth of good books on techn ica l trans la t ion , poss ib ly  because the 
demands are high: the au tho r has to be qualif ied in the sub je c t  as 
well as in languages. All th ree  books above were w r itten  by 
Frenchmen, and sometimes the Eng lish  reader su f fe r s  in tha t the 
French is assumed and the Eng lish  explained.
b. French Sources
I a lways had in mind the question whether an example was of genuine 
F rench  usage, or Tun is ian  usage In French. Th is was p a r t icu la r ly  
t ru e  of the vector notation and sim ilar symbols. Therefore  I 
checked th is  aga inst the Anabac  books, which repub lish  the 
baccalaureate examination papers from France each year. I consulted 
that ub iqu itous one volume m ini-encyc lopaedia, pub lished annua lly ,
Le Quid. (Quid 1985) and made extensive use of var ious d ic t ionar ies 
such as Robert (1984) and Larousse (1984). Only if these sources 
fa iled me did I seek fu r th e r  information and ask, fo r instance, 
native F rench  speaker sub je c t  specia lis ts.
Un fo rtuna te ly ,  to my knowledge, there  is no sub je c t  association 
comparable to the B r it ish  'Association fo r Sc ience Education ' and 
hence no equ iva len ts  to th e ir  documents on nomenclature. (ASE 1981, 
1985), and the M in is t ry  of Education in France, despite the ir  
detailed sy l lab i (eg France 1983, 1986, 1987, 1988), did not pub lish  
such documents e ither. Th is  makes detailed comparisons with French 
harder to make.
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c. Eng lish  sources .
The ASE material, (with rese rva t ions  as noted in the resu lts  as 
needed), I regarded as normative fo r England, along with the Inst itu te  
of B io logy repo r t  on B iological Nomenclature (IOB 1989) when it became 
ava ilab le  towards the end of my time of f ie ld  research. The ir 
s tanda rd s  have been broad ly  accepted by examining boards and 
textbook w r ite rs  and pub lishe rs . The ASE 's  high reputation is based 
upon good sources of information and on good teach ing practice. The 
reports  had the advantage of being d ire c t ly  app licab le  to secondary 
schools. I also found "Henderson 's  D ic t io n a ^  of Biological Terms"
(1979) helpfu l fo r the b io logy, and much better than the d ic t ionary  by 
Abercrombie (1973) which was ava ilab le in the Eng lish  school, and was 
used by TEA.
For c ro ss  check ing  the Eng lish  I used Whelan & Hodgson (1989) 
'Essentia l p r in c ip le s  of phys ic s ' and Simkin & Williams (1989) 'Advanced 
^/biology'. These texts were ava ilab le in Tun is a t the B r it ish  Council 
l ib ra ry .  When these proved inadequate I used the Encyclopaed ia 
B r itann ica  (1976), and other sources in B r it ish  l ib ra r ie s  when I 
re tu rned  each summer. I also made extensive use of the Longman 
Concise Eng lish  D ic t ionary  (1985).
d. B i- l ingua l d ic t ionar ies
For routine work, 'H a rrap 's  New shorte r F rench  and Eng lish  d ic t ionary  
(1978) was nearly  a lways adequate. Harrap 's  Sc ience D ic t ionary (1985) 
proved a big d isappointment. For a c r it iq u e  see Chapter 28.
e. The importance of school level term inology
It is a lways poss ib le tha t in comparing F rench  and Eng lish , s im ilar 
specia lised words m ight exist, and might well be used by spec ia l is ts . 
The fac t tha t a spec ia l is t  word ex ists  is not important, if s im ilar 
pup ils  in England would not use the spec ia l is t  word. Maillot and 
D<§fourneaux, fo r all th e ir  he lpfu lness, were work ing  in the areas of 
techn ica l trans la t ion  and u n ive rs i ty  sc ience respec t ive ly .  Therefore  
what they wrote had to be s if ted , and the question constantly  asked 
If it was app licab le  to schools.
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10. THE QUESTIONNAIRES
a. Introduction
At some point I wished to invo lve  the pup ils. In view of the mounting • 
data about CSL, from books and teachers and lesson observation, the 
question was how s ig n if ic an t  were these d if fe rences fo r the pup ils . I 
the re fo re  designed a se r ie s  of tests  (questionnaires) fo r the pup ils  
of both schools.
FIGURE 6.2 THESIS REFERENCES TO THE QUESTIONNAIRES 
(A = Appendix, Ch = Chapter)
Questionna ire  se c t ion locat ion D iscuss ion
ENGLISH SCHOOL
Chemistry: French ve rs ion A6 Ch 18
Chemistry: Eng l ish  vers ion A6 Ch 18
Words in sc ience A9 Ch 8 Sect ion  C
Phys i cs Q1, Q2, A7 Ch 23
Phys ics  op in ions A8 Ch 24
PupiI backgrounds A15 A15
Pup il v iewpoin ts
Q1 books & sub jec ts A11 A12
Q2 geology A11a A14
Q3 confusion ra t in g s A11 A10 ( re su lt s )
Q4 s c i e n t i f i c A11a Ch 8, A13
FRENCH SCHOOL
Chemistry: En g l ish  ve rs ion A6 Ch 18
Phys i cs Q1, Q2 A7 Ch 23
Phys ics  op in ions A8 Ch 24
Pup il v iewpoints
Q1 geology A11b A14
Q2 s c i e n t i f i c A11b Ch 8, A13
Chemistry: French ve rs ion A6 Ch 18
It was not poss ib le under the c ircumstances to do a p ilot se r ie s  of 
questionnaires. P a r t ly  th is  was because teacher cooperation was at a 
premium, Also d if fe rences between the two schools account fo r  why I 
managed to adm in is ter the sect ions over severa l weeks at the Eng lish  
school, whereas time was much shorte r, and only ava ilab le  after the 
summer examinations in the F rench  school. P a r t ly  the ve ry  nature of the 
questionna ires requ ired  me to adm in ister them as q u ick ly  as I could to 
the whole ava ilab le  population, as th is  minimised d iscuss ion among the
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pup ils  about them. E r ro r s  tha t c rep t in despite proof reading by myself 
and at least one other teacher are few, and are mentioned in the 
re levant sect ions of the re su lts  and appendices.
The var ious parts  of the questionnaire, and details of the chapte rs  
where they are presented are as in f ig u re  6.2 above. The timetable of 
the adm in istrat ion  of the questionna ires is presented later in f ig u re  6.3.
b. Design of the questionna ires
1) O rgan ic Chem istry
The ob ject ive  was to g ive the pup ils  severa l formulae, w r itten  
in the way they  were not used to, and compare the ir  success with
sim ilar questions given to them in the language they were
fam iliar with. I the re fo re  wrote down severa l formulae, with 
d if fe r ing  degrees of complexity and invo lv ing  severa l d if fe ren t
features. Then I re -w ro te  the formulae in the French way and
checked with TFC tha t th is  was r igh t. I also looked at examples 
g iven in the s ixth  year F rench  chem istry text.
I then kept the f i r s t  two questions the same, and changed the 
o rder for the remaining s ix  questions in the th i rd  language. In 
each case the o rder at the Eng lish  school matched the o rde r at 
the F rench  school on the basis of second and th ird  language (L2 
and L3).
I took the precaution of a sk ing  the pup ils  at both schools how 
much they had read about o rgan ic  chem istry  in the ir  th ird  
language. In the case of the Eng lish  school th is  resu lted in two 
d is t in c t  g roups fo r comparison purposes, those who had read 
material in French and those who had not.
I considered, on the f i r s t  test, g iv ing  half the pup ils  in each 
c lass the th i rd  language vers ion  and the other half of the pup ils  
the second language vers ion. Because of the small population, 
each pup il had to do two tests. To mix the texts, and then repeat 
them, so tha t a pup il randomly did one test f i r s t  and then the 
other, would have been almost impossible in the c ircumstances. By
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g iv ing  the tests, in L3 f i r s t ,  then in L2, (the language in which 
they  had stud ied  sc ience), I ach ieved the element of s u rp r is e  for 
L3, and was able to see what they could do in L2. by doing it 
th is  way any ta lk ing  between pup ils  a fte r  the f i r s t  test would 
not have mattered because ta lk ing  would mere ly improve the L2 
score so narrow ing any d if fe rence  between L3 and L2. Thus the 
d iffe rence found is more s ig n if ican t  because the experimental 
p ressu res  were aga in s t f in d in g  a d ifference.
S im ilar ly  the test had to be given twice as the total population 
was too small to g ive re l iab le  resu lts  to use the L3 vers ion  
with half the population and the L2 vers ion  with the other half, 
then making comparisons, assuming tha t the ab il i t ie s  in the 
populations were s im ilar. The pup ils  were never to ld they would 
be tested again on the same material and at the Eng lish  school 
once the second L2 vers ion  was begun the tes ts  took place as 
qu ick ly  as possib le, thu s  minimising ta lk  between the pup ils .
The tes t  given was one of recognit ion. CSL invo lves the s k i l l  of 
accurate  recognit ion of material In another language as well as 
the co rre c t  use of s c ie n t i f ic  language in another language. 
Therefore  pup ils  were asked to draw the formulae they saw named.
I cons idered s imply g iv ing  a table, with F rench  formulae In one 
column and Eng lish  formulae in another in a d if fe ren t  order, 
pup ils  being asked to match the formulae. Th is  I judged to be too 
easy. By ask ing  the s tuden ts  to draw the named formula th is  
showed me whether or not they had co rre c t ly  read the name, and 
the re  were no c lues as to the co rrec t  answer.
It was only later, while adm in is ter ing  the questionna ires tha t 
the idea came to me to ask pup ils  who had f in ished  q u ick ly  in L2, 
to t r y  re -w r it in g  the formulae in L3. Th is  implies a h igher level 
sk i l l:  not ju s t  recogn is ing  formulae but being able to re -w r ite  
them in L3. There are c lear d if fe rences between organ ic 
chem istry  names in Eng lish  and French the re fo re  constancy cannot 
be assumed. I wanted to know if these d if fe rences have 
s ig n if ican t  p ract ica l importance: even given the d if fe rences could
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pup ils  both recognise and change eas ily  and rew rite  formulae. I 
did not ask the same extra  question at the French school, p a rt ly  
as I was more pushed fo r  time there, and pa rt ly  because the 
pup ils  at the Eng lish  school had had exposure to Eng lish  and 
French , whereas the pup ils  at the French school had only had 
exposure to F rench  o rgan ic  chem istry  names.
2) Phys ic s
I wanted to s tudy  how the pup ils  actua lly  do a question in 
phys ics , s ince my research had suggested tha t the ways of 
so lv ing  problems were d if fe ren t. Therefore I had to force  
s tuden ts  to work as c lose ly  as possib le to the Eng lish  way.
Th is  meant choosing an area of sy l labus  over lap between the UK 
and Tunis ia, tak ing  Eng lish  questions tha t the s tuden ts  would 
f ind  easy to do, and so d ire c t  the question ing tha t the Eng lish  
way of so lv ing  them was almost ob ligatory. I then trans la ted  
these questions into F rench , s tay ing  as close to the Eng lish  as 
I could. The trans la t ion s  were checked by one of the phys ic s  
teachers at the F rench  school (TFF).
The questions I chose were adapted from Abbott (1969 p51) and 
Duncan (1983 p103). Both were GCE '0' level textbooks and well 
below the d if f ic u lty  of questions normally asked of the s tuden ts  
in Tun is ia  in the s ix th  year.
3) Opinions on the phys ic s
Having g iven the pup ils  what I thought were easy questions, I 
wanted th e ir  react ions to th is  exercise. In pa rt icu la r ,  did they 
see any d if fe rence  between my questions and the ones they were 
used to. Later I coded the answers f i r s t  by read ing th rough  them 
to estab lish  a code fo r  the va r ie ty  of responses, then by re­
read ing and coding the responses.
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4) Faux amis
These tes ts  were on ly g iven to the Eng lish  school. The studen ts  
at the F rench  school s tud ied  Eng lish  as language, and if time 
had permitted i would have liked to have given them the same 
questions to te s t  th e ir  knowledge of faux amis. I used fou r tests:
a) T rans lat ion  of s ix  express ions. Question 1a), Ingdn ieur 
d le c tr ic ien  comes from reading Mail lot (1981 p46). L 'o rd re  de 
g ran d eu r  I spec if ica l ly  inc luded as the term, ‘o rder of 
magn itude1 is well known to equ iva lent pup ils  in Eng lish , and 
is not used in Tun is ia , despite being such a basic concept. 
Several teachers at the Eng lish  school when they saw the 
question protested tha t it was not known. I wanted to see if 
it was, and if so, was the re  confusion between 'g rand eu r ' and 
■magnitude1.
b) Word subs t itu t ion  exerc ises. I f i r s t  drew up a l is t  of 
poss ib le words from my research into faux amis which had wide 
meanings. Then 1 wrote down sim ilar words in Eng lish  and 
French and some sentences using them. At th is  stage 
•acclimatise1 and ■electrical1 were rejected as I could not 
phrase a su f f ic ie n t  number of sentences. For experience, 
sd n s ib ilite  and re sp ira t io n  I then looked at s im ilar words in 
French, and from Robert (1984) took some French phrases, which 
then trans la ted  back into Eng lish . Sentences were inc luded 
where the F rench  and the Eng lish  gave the same or a s im ilar 
word, ie the word was not funct ion ing  as a faux ami but as
an 'ami loyal' (Newmark 1988 p 181) in tha t sentence. These acted 
as contro ls, in tha t some sentences demanded a knowledge of 
the d if fe rences between Eng lish  and French , and in other 
questions the re  was no d ifference. Any ev idence s tuden ts  were 
trea t ing  them as a faux amis would be fu r th e r  ev idence tha t 
pup ils  had d if f icu lt ie s  between Eng lish  and French. My 
sentences were f in a l ly  read by TEJ and modifications made.
c) confusion ra t in g s . I gave f iv e  examples of d iffe rences 
between Eng lish  and French  and asked s tuden ts  to rate 
themselves fo r  how confus ing  they found th is . With one of 
them, 'hum id ity ' I had the advantage of being able to check 
how accura te  these se lf  images were, in tha t th is  word was 
also used in the subs t itu t ion  exercises.
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d) 'S c ience1. In view of the ev idence that 'sc ience ' was understood 
d if fe ren t ly  in F rench  and Eng lish , I wanted to f ind  out how 
the pup ils  viewed the matter. Th is  i did by s imply ask ing  them 
what they understood by 'sc ience' and what was the opposite.
5) Viewpoints on textbooks and school sub jec ts
I cons idered adapting  the questions of Sw ift  (1986 page A5.3) on 
the profess ions, and which ones the pup ils  regarded as sc ie n t i f ic  
and why. This, by comparison with Swift, and by using both schools 
would have tested cu ltu ra l d if fe rences as to what is sc ien t if ic .  I 
also wanted to l is t  the sub je c ts  in the s tuden t timetable and ask 
them to rate each su b je c t  fo r  how 'sc ien t i f ic ' each one was. But 
Sw ift  had an even smaller population than I did, making 
comparisons d if f icu lt .
Related to th is , I would have liked to have asked the pup ils  th e ir  
op in ions on how accurate  trans la t ion  should be between the 
d if fe ren t  sub jects .  If CSL was valid then trans la t ion  of material 
in sc ience would be viewed as easier than trans la t ion  fo r other 
sub jects ,  as do theo r is ts  l ike Savory. Fo rtuna te ly  I did not ask 
th is  question as in the questions I did ask, pup il opinion on how 
badly trans la ted  the ir  Eng lish  texts were came th rough  ve ry  
c lear ly , and a question on trans la t ion  would have given resu lts  
tha t were mixed up in the local problem of ach iev ing  accurate 
trans la t ions, g iven the lack of time and resources the re  were to 
do the work to a high standard .
I even tua lly  re jected these ideas as the questionna ire  was 
gett ing fu l l ,  and I cons idered them to be of lesser importance 
to the other tests  and questions.
What I did do though was to ask s tuden t opinion in the Eng lish  
school on the d if fe rences between Eng lish  and French textbooks, 
and between Eng lish  and French  sub jects . Th is  part i l lu s t ra te s  
. what couid be done with a w ider focus than ju s t  the ve rba ls  and 
non-verba ls . As th is  goes beyond the scope of the main thes is  
the resu lts  and d iscuss ion are relagated to Append ix 12.
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6) Pup il O r ig ins
I took the oppo rtun ity  a ffo rded  by time at the Eng lish  school to 
check the backg rounds of the pupils. The information confirmed 
tha t given from other sources such as the head of the Eng lish  
school. Un fo rtuna te ly  time did not permit s im ilar questions at 
the French school. (See Appendix 15).
7) Geology Questions
While th is  thes is  is concerned only with Eng lish  and French , 
the re  was one small area of the bio logy cu rr icu lum  which 
over lapped with geography lessons in Arab ic . I s imply could not 
miss the oppo rtun ity  p rov ided  by permission to use 
questionna ires to f ind  out what the pup ils  though t about th is .
All the re su lts  and d iscuss ion will be found in Appendix 14.
c. Adm in istration of the questionna ires
All questionna ires were adm in istered under examination condit ions.
I did not in s t ru c t  the pup ils  not to ta lk about it a fterwards, as 
that fo r me was a su re  way of st imulating Interest and so p rovok ing  
the d iscuss ions I did not want.
The two phys ic s  teachers  of the sixth year at the Eng lish  school 
TEK, TEL were w il l ing  to use c lass time fo r the questionnaires, 
p rov id ing  the Head gave her assent which she did. (This could so 
eas ily  have been refused as my offic ia l au thor isa tion  did not 
mention questionna ires). Thus it was possib le to adm in ister the French 
vers ion of the o rgan ic  chem istry  test at the Eng lish  school in 
f ifteen minute sess ions of lessons in ear ly  May 1989 and the other 
sections later.
The teachers at the F rench  school p re fe rred  to have all the 
questionna ires done in one session per c lass a fte r the end of year 
examinations. Th is  meant the number of questions had to be kept at 
a lower number, and the o rgan ic  chem istry was admin istered f i r s t  and 
last in each session, ie on the same day, which was not ideal as I 
did not want the pup ils  to remember the f i r s t  test, but was the best 
I could negotiate.
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In addit ion I could not be p resen t at c lasses 2 & 3 in the French 
school when they answered the questions, so I had to re ly  on fu l ly  
b r ie f ing  the teachers and leaving w r itten  in s tru c t ion s . Because the 
questionna ire was l ike an examination th is  gave no problems tha t I am 
aware of.
All questionna ires were typed  on a computer, the Amstrad CPC 6128 
and run off in condensed en larged d ra ft  mode on a Star LC-10 
p r in te r ,  using continuous s ta t ionary . The questionna ires were 
admin istered as in f ig u re  6.3 below.
FIGURE 6.3 TIMETABLE OF QUESTIONNAIRE ADMINISTRATION
Eng l ish  school French school
Chemistry (French vers ion) 
C is
1 Wed 26 Ap r iI  10-11am
2 Fr i 28 Apr iI 9 -10am
3 Wed 26 Ap r iI  11-12am
4 F r i  28 Ap r iI  8 -9  am
A l l  Questions 
C is
1 Th 8 June 9 -10am
2 Th 8 June 10-11am
3 Th 8 June 11-12am
4 Tue 6 June 8 -9  am
5 Mon 5 June 2 -3  pm
Chemistry (Eng lish  vers ion) 
and other questions
C is
1 Sat 10 June 10,30-12 am
2 Tue 6 June 4 -5 ,30  pm
3 Sat 10 June 9 -10,30 am
4 Th 8 June 3 -4 ,30  pm
(C is = c la s s  number)
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11. OTHER CROSS CULTURAL METHODS CONSIDERED
Other poss ib le methods tha t m ight work c ross  cu l tu ra l ly  are word 
association (Sutton 1980ab, Preece 1976, R iguet 1980, 1984) and 'B u r r  models' 
which Ross & Sutton (1982) a rgue  show the import of in te rconnect ions 
with p r io r  knowledge in the development of meaning and "seems well 
su ited  to the Investigation of cu ltu ra l d if fe rences of unde rs tand ing " .
(p312). Schaefer (1979) and Ross & Sutton (1982) asked pup ils  to w r ite  
th e ir  own defin it ions.
The ' in te rv iew  about instance ' techn iques (eg Osborne & G ilbe rt  1980, DM 
Watts 1983) in which fo r  instance diagramatlsed p ic tu re s  of examples of 
'work ' tak ing  place are used in Interv iews to e l ic i t  pup il unders tand ing  as 
to what is happening, has promise in a c ro ss  cu ltu ra l s ituat ion.
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1. RECAPITULATION
In Chapter 2 the s ituat ion  of the Eng lish  school and the French school 
was described. It was shown tha t sc ien t i f ic  language was assumed to be 
constant in such a way tha t the sc ie n t i f ic  language learnt in one host 
language would t ran s fe r  read i ly  into another host language. In Chapter 3 
'Basic term ino logy ' 'con s tancy1 was explained as meaning sim ilar form and 
sense. Also 's c ie n t i f ic  language' was defined as inc lud ing  the sc ience 
spec if ic  component of 'mixed' words, and the spec ia lised  words of 
science. It Is th is  sc ie n t i f ic  language which was assumed in a f ie ld  
situat ion  to be constant in form and semantic f ie lds, with sim ilar 
d is t in c t ions  in F rench  and Eng lish  between the spec ia lised  and mixed 
terms.
In Chapter 4, s c ie n t i f ic  language was explained as re fe r r in g  to the 
language of textbooks, the language of the classroom and laboratory , and 
the language requ ired  fo r d iscuss ion , reports , essays, examinations and 
sc ience magazines. In Z y lbe rsz ta jn  terms sc ie n t i f ic  language re fe rred  to 
the sc ience of the cu rr icu lum  and the sc ience of the teacher. P re ­
u n ive rs ity  sc ience is foundational, concerned with well estab lished 
statements. Therefore  one would expect the sc ie n t i f ic  language at p re­
u n ive rs ity  level to be more constant than the sc ie n t i f ic  language of the 
profess ional s c ien t is t  w ork ing  near to the f ro n t ie rs  of knowledge.
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2. HIERARCHY OF COMMUNICATION
To th is  assumption tha t the language of sc ience is constant, a 
h ie ra rchy  of communication can be added, between symbols at one end, 
and the broader cu ltu re  of sc ience at the other end. Th is  re su lts  in 
fou r conven ient levels. These are:
1) Communication in non-verba l form, such as g raphs and symbols
2) Communication in verbal form, such as s ing le  words, parts  of 
words, and sho r t  phrases
3) Communication th rough  sentences and paragraphs, inc lud ing  
top ics  such as rhe to r ic  and sty le , a good example being the 
f requen t use of the pass ive in Eng lish  s c ie n t i f ic  texts
4) Communication in vo lv ing  the wider context of approaches to a 
topic, sy l lab i,  s ty le s  of teach ing and learn ing, and 
examinations.
Th is  thes is  is about tes t ing  the f i r s t  two leve ls on ly  ie what 
Wlddowson (1979 p45) descr ibed  as 'non -ve rba ls ' and 've rba ls '.
3. THE CORNERSTONE HYPOTHESIS OF THIS THESIS
The cornerstone hypothes is  which is tested in th is  thes is  is tha t in 
any area of school sc ience, p a r t icu la r ly  at the verbal and non-verba l 
level, eve ry  aspect of s c ie n t i f ic  language will be constant between 
Eng lish  and French . The host language changes, but not the sc ie n t i f ic  
language.
Furthermore, fo llow ing the approach of Popper, sub -hypo theses  have 
been framed in such a way tha t they are open to test, the aim being to 
see If they  can be fa ls if ied . Wherever possib le mult ip le examples tha t 
m ight fa ls i f y  the sub -hypo theses  have been sought, and fo r each 
feature  tested, the question has been asked not s imply  'whether or not' 
but 'to what extent' the re  Is constancy.
co 
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A. GENERAL INTRODUCTION
Faux amis are also known as 'deceptive  cognates'. They are "words which 
look the same in the two languages but which have d if fe ren t  meanings". 
(Batchelor & O fford 1982 p31). They are numerous between Eng lish  and 
French, and whole books have been written about them, (eg Koessler 1975, 
Thody & Evans 1985, Van Roey 1988). But such books, as Maillot laments, 
seem to neglect sc ie n t i f ic  words. [1.]
The opposites of faux amis are amis loyaux  (s ingular: ami loyal) (Newmark 
1988 p 181). It is quite poss ib le fo r  a word to funct ion  sometimes as a 
faux ami and sometimes as an ami loyal. Van Roey e t a l acknowledge th is  
and he lp fu l ly  d iv ide  up th e ir  material Into three sections. For each faux 
ami sentences in F rench  and in Eng lish  are g iven. The f i r s t  examples 
are of the word where it is the same in Eng lish  and French: an ami 
loyal. The second examples are  where the word In French cannot be 
trans la ted  by the same word in English: a F rench  faux ami. The th ird  
examples are where the word in Eng lish  cannot be trans la ted  by the 
same word in French: an Eng lish  faux ami. The pract ica l importance of 
th is  Is tha t once one becomes aware tha t a word is a faux ami, one can 
o ve r - re a c t  and not get the usage correct, suspect ing  a faux ami when in 
rea lity  the word is func t ion ing  as an ami loyal. Th is  in fac t happened 
in the questionna ires reported on below. The example p rov ided  by Van 
Roey e t a l to explain the layout of the ir  book (page xxix) is g iven below 
in F igu re  8.1. It i l lu s t ra te s  these th ree  terms, though the d is t inct ion  
between an Eng lish  and a F rench  faux ami will not be used in th is  
thes is  s ince the Importance is in the d ist inct ion  between ami loyal and 
faux ami.
1. For the exact quotation fo r th is  point see Append ix 16 where Maillot 
(1981 p31) is cited.
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FIGURE 8.1 FAUX AMIS AND AMIS LOYAUX 
(A fte r Van Roey 1988 p xx ix )
1. Am i I ova I
a. Le chat s 'e s t  r§ fug i6  sur 
la p lu s  haute BRANCHE du 
c e r i s i e r .
b. J 'a p p a r t ie n s  A la BRAIMCHE 
pauvre de la  f a m i l ie .
Toutes les BRANCHES de ia 
sc ience  [du sa vo ir ]  sont 
repr§sentees dans la 
b ib l io theque .
2- French Faux ami
a. Ma f i l l e  s 'o r ie n t e  vers une 
BRANCHE s c ie n t i f iq u e .
11 es t de lo in  le m e iI leu r 
dans sa BRANCHE.
b. Les BRANCHES des lune ttes 
[du compass, des c iseaux] 
sont tordues.
c. A lo r s ,  v i e i l l e  BRANCHE, 
comment pa va?
3. Eng l ish  faux ami
a. One of the two BRANCHES of 
the r iv e r  Is extremely 
dangerous.
b. Our shop has BRANCHES a l l  
over the country.
The cat f le d  to the h ighest 
BRANCH of the cherry  tree .
I belong to the poor BRANCH of 
the fam ily .
A l l  branches of sc ience  
[knowledge] are represented in 
the I ib ra ry .
My daughter i s  going towards 
the sc ience  SIDE.
He is  by fa r  the best in h is  
FIELD.
The ARMS of the spec ta c le s  (the 
LEGS of the compasses, [the 
BLADES of the s c is s o r s ]  are 
bent.
Well (old) (B r i t )  MATE/(US) 
BUDDY, how's i t  going?
Un des deux BRAS du f leuve  est 
t r§ s  dangereux (rarement: 
BRANCHE).
Notre magasin a des SUCCURSALES 
/  FILiALES dans tout le pays.
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If s c ien t i f ic  language is constant the re  will be no faux amis. However 
many m ight ex ist in non -sc ien t i f ic  language, constancy is assumed not 
ju s t  for words with a Latin or Greek or ig in  but fo r  all s c ien t i f ic  words.
In th is  chapte r of the resu lts , f i r s t  some faux amis tha t can be 
cons idered to be words used in sc ience are documented (Section B). The 
work is mainly der ived  from reading the l ite ra ture , lesson observation, 
teacher comment, and my own s tudy  of the textbooks.
Secondly, using a questionna ire , the s ign if icance  of faux amis fo r  the 
pup ils  at the Eng lish  school is tested. (Section C).
T h ird ly ,  a ra ther unusual example of a faux ami of p ronunciat ion  is 
noted. (Section D)
F ina lly , because of the ir  importance, the words ‘s c ience1 and sc ience  
n a tu re lle s  are given the ir  own section (Section E) in which information 
from the d ic t ionar ies is complemented by the re su lts  of the 
questionna ire as to what pup ils  understood by the word 'sc ience'. The 
word 'sc ience ' exemplif ies in a word the d if fe ren t  approaches to and 
understand ing  of what sc ience is all about.
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B. FAUX AMIS IN THE LITERATURE AND IN THE SCHOOLS
1. INTRODUCTION
This section s tud ies  in detail some of the faux amis found in the 
l ite ra tu re  and in the course of observation work in the schools.
2. SUB-HYPOTHESES
There are no faux amis in s c ie n t i f ic  language between Eng lish  and 
French at secondary  school level. There will a lways be one to one 
correspondence between sc ie n t i f ic  terms in Eng lish  and French.
3. RESULTS
a. General
Example 1. experience / experience
The French  word experience  is used where the Eng lish  would use 
'experiment1. Th is  was a confusion I noticed severa l times in the 
Eng lish  school and the re fo re  inc luded it in the questionna ire  to see 
how f requen t ly  the noun 'experience ' would be used instead of the 
noun 'experiment*, (eg T40:12).
The situation is more complicated than ju s t  a simple question of 
equ iva lence of terms. In F rench  the verb 'experim enter' ex ists  but not 
the noun form 'experiment', though 'experim entation ' does ex ist and 
has s im ilar meanings in Eng lish  and French. Experience  can be 
trans la ted  as 'experience ' or 'experiment* and experim entd  can be 
trans la ted  by 'experienced ' or ‘experimented1.
D§fourneaux (1980 p 117) makes the comment tha t the Eng lish  word 
'experience ' and its de r iva t ive s  re fe rs  to acqu ired  experience 
(‘ l ‘experience acqu ise  ' ) and not to experimentation. The Eng lish  
verb 'to experience ' he trans la te s  as ' dp rouve r ' . Van Roey (1988 p286) 
makes a s im ilar po int in a footnote to the example
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'experience ' (p285-6). These points, and other examples from Harrap 's  
(1978) are summarised in f ig u re  8.2 beiow.
FIGURE 8.2 EXPERIMENT AND EXPERIENCE
French
experience
exp6r imente
qui a de I 'exper ience  
du m etie r,
(observateur) a v e r t i  
( o e i I ) exerce & 
rompu aux a f f a i r e s  
epreuve persone lIe  
la p ra t ique
fa i t s  a ma connaissance
avez-vous deje t r a v a l l i e  
dans Ie metier
eprouver
f a l r e  I 'exper ience  de, 
iI m 'est a r r iv e
En.gl ish
experiment
experience
experimented
experienced
experienced
experienced in 
experienced In business 
experience
p ra c t ic a l  experience
fa c ts  w ith in  my experience
have you had any p rev ious 
experience
to experience
Th is then is an example of a common word 'experience ' which is a 
faux ami in non -sc ien t if ic  and sc ien t i f ic  language.
Examples 2 & 3, ev idence / evidence, proof /  p reuve  
Thody & Evans (1985-p30) explain tha t 'u ne  ev idence ' is "tha t which is 
se lf -e v id en t or goes w ithout say ing " . So the Eng lish  'ev idence ' is not 
an exact equ iva len t of the F rench  'ev idence ', ra ther, 'ev idence ' is 
c loser to 'p reu ve ' or 'temo^iage'. The Eng lish  word 'ev idence ' is 'une 
preuve , un temoignage'.
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Robert (1984), under 'experience ' has " /'experience demontre, confirme, 
vdrifie , p rou ve  que". Thus the French 'p reu ve ' can bear the combined 
Eng lish  senses of 'ev idence ', and 'proof*. In con tras t  the French word 
'ev idence ' has the meaning 'that which is se lf  ev ident '.
Harrap 's  (1978) under 'p reuve ' g ives (examples numbered by myse lf fo r 
convenience of d iscussion):
Proof, evidence, token.
a) Fa ire  de la p reu ve  de quel que chose, to prove something.
b) F o u rn ir  la p reu ve  contra ire , to produce proof to the con tra ry .
c) P reuve  directe, d ire c t  evidence.
d) P reuve  ind irecte , in d ire c t  evidence.
e) P reuves te s t im o n ia ls , (witnesses') evidence.
Note how phrase b) could equa lly  well be trans la ted  into Eng lish  with
the word 'ev idence ' not 'p roof'. The context of the phrase would have
to determine which sense was meant. The word 'p reu ve ' can c lear ly
bear two senses in Eng lish . Therefore Thody & Evans ' statements
quoted above are m isleading. 'Proof' in Eng lish  is "the cogency of
ev idence tha t compels acceptance of a t ru th  or fac t"  (Longman 1985),
while 'ev idence ' is much less strong , and is:
1. an outward s ign, an ind ication. 2. Something espec ia l ly  a fact, tha t 
g ives proof or reasons fo r be liev ing or agree ing with something. 
(Longman 1985).
Proof is s t ronge r  than evidence. E ve ryday  usage m ight not separate 
them that much, but a s c ie n t is t  and a scho lar hab itua lly  makes the 
d is t inct ion  In o rde r  to avoid misleading statements that make 
ev idence appear s t ronge r  than it is, s imply by re fe r r in g  to ev idence 
as proof.
Van Roey (1988), under 'ev idence ' (p278) and 1 (se) p rouve r' (p564) 
makes the d iffe rence  between the var ious meanings of the Eng lish  
'ev idence ' and exp la ins that:
TO PROVE s 'emplo i dans le 
sens de 'd6montrer 
queIque chose, 6 t a b l i r  la 
v e r i t e  par les t6moignages, 
des raisonnements et non 
dans le sens a f f a i b l i  de 
t§molgner, in d iq u e r ' .
TO PROVE is  used in the sense of 
' to  show something, to e s ta b l is h  
the t ru th  by ev idence ' ( l i t :  
w itnesses) and not in the weaker 
sense of ' t o  w itness , to 
in d ic a t e ' .
RESULTS: VERBALS Faux amis 8.9
To Eng lish  ears to say tha t an experiment p rov ides  'p roof of' instead 
of 'ev idence fo r ' something, is nowadays usua lly  to claim too much. An 
experiment p rov ides  ev idence for, g ives reason to believe, shows, or, 
in Popperlan terms, d isp roves  something, but it ra re ly  if ever proves 
any th ing  conc lu s ive ly .  When going from Eng lish  into French it would 
be easy to misuse 'Ev idence ' when what may be meant is 'le s  
p reuves '.
The usage of the noun 'ev idence ' also requ ire s  care. TEK was a good 
teacher who often asked me about points of Eng lish . Even he said, 
at least tw ice in one lesson, "There  is another ev idence".
t
(T265:7), Longman (1985) at th is  point is also lack ing, in fa i l ing  
to g ive the express ions, 'p iece of ev idence ' and 'to b r ing  fo rward , to 
g ive ev idence '. V inay & Durbe lnet (1977 p 119—120) explain tha t 
'ev idence ' is a co llective, the re fo re  a phrase is needed fo r the 
s ingu la r  un like  the F rench . Hence Eng lish  s in g u la r  ‘a piece of 
ev idence ' p lu ra l 'ev idence ' and French s ingu la r  ' une preuve ' p lu ra l 
'd es p reuves '. .
'Ev idence ' and 'proof' a re  the re fo re  important faux amis in 
sc ie n t i f ic  Eng lish , with the complicating factor tha t 'ev idence ' in 
Eng lish  is a co llective.
Example 4, chronometer / chronom dtre
Both the Eng lish  and the F rench  words have the sense of accurate 
c lock. But in Eng lish  the word Is not used fo r tim ing events, fo r 
tha t the term 'stop watch' is used. I acknowledge tha t TEJ f i r s t  
pointed th is  out to me.
Example 5, contro l /  contrd le
In sc ie n t i f ic  Eng lish  a contro l Is
An organism, cu ltu re  etc used in an experiment in which the 
p rocedure or agent under test in a paralle l experiment is 
omitted and which is used as a standard  of comparison in judg ing  
experimental effects. (Longman 1985).
In sc ie n t i f ic  French 'u n  contrd le ' means a test, ver if ica t ion ,
Inspection. The sense of s tandard  of comparison is absent, another 
word 'tdmoin' being used.
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Thody & Evans (1985 p23, 180-1) mention th is  word as a faux ami, 
w ithout un fo rtuna te ly  d is cuss ing  the meaning th is  word has in 
science. Even Maillot (1981 p34) only d iscusses the wider senses.
D6fourneaux (1980) makes no mention of the word, while in h is other 
book (1983 p112,155) he has on ly a reference to contro ls  as meaning 
'le s  commandes' of an aeroplane.
The narrow sc ie n t if ic  sense of a contro lled experiment ie 
experiment with some fea tu res  act ing as contro ls, seems to escape 
mention. Harrap 's  Sc ience d ic t ionary  (1985) has tdmoin as 's tandard ' 
but no reference in the Eng i ish -F ren ch  section to the Eng lish  
'contro l '.  The trans la t ion  of the Eng lish  ’contro l ' is temoin, as Robert 
(1984) confirms in one of the defin it ions of tdmoin.
Therefore the noun 'con tro l ' is a faux ami in sc ien t i f ic  language.
b. Biology
Example 1, humid /  humide
Humidity is the degree of water vapour in the a ir .  ’Humide' is a 
w ider word, cove r ing  Eng lish  words such as damp and moist.
In a b io logy teachers meeting teacher TEA said, to quote my notes:
The pup ils  often say 'hum id ity ' when they mean 'water' or 
'moisture '. The concept is not understood. Why? (T45:12).
I observed fo r myse lf tha t some pup ils  were confused. TA, in a f if th
year class, asked why a population graph levels off.
P: shortage of humidity.
T: What does th is  word mean? P: Water. (T36:10).
In a f if th  year lesson with TFA at the French school I was able to see
an example of the use of ’humide' and to understand the confusion
caused by the faux ami. I was not able to get down the exact words
used, but in the w r iteup  I made the fo llow ing comment:
In th is  lesson I at last saw why pup ils  have problems with 
'hum id ity '.  Here used fo r 'moisture content' whereas to me 
humidity can only re fe r to gases. I was the next day able to 
point th is  out to TEA and she agreed. (T66:10)
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Therefore when TEA came to the question of hum idity in a handout I
wrote in my notes that:
T took time, going th rough  the handout to explain the problem 
with the word 'hum id ity '.  Here is one example of f ru i t fu l  
Interaction between TEA and myself. TEA said that humidity in 
Eng lish  meant "the amount of water vapour". A pupil then gave 
the express ion " faux f re re s "  fo r such confusion. (T71:4).
This is one of the words I was able to test later in the question­
naire as to how confus ing  the s tuden ts  found such a faux ami.
Van Roey (1988) has a reasonably helpful section on th is  word, 
d is t ingu ish ing  between humid, moist, damp and wet. Humid is sa id to 
app ly  though to hot and humid climates only, which is insu ff ic ien t: 
'app ly ing  to water vapour ' being a better explanation.
'Humid' is the re fo re  a faux ami in sc ien t i f ic  language.
Example 2, resp ira t ion  / re sp ira t io n
Here the re  are a c lu s te r  of words which are con fus ing  enough even 
w ith in  one language, and are potentia lly  more con fus ing  when two 
languages are invo lved.
Bas ica lly  in Eng lish  the re  are two words where French has on ly one. 
Longman (1985) defines resp ira t ion  as:
1a the process by which a ir  or d isso lved gases are b rough t into 
Intimate contact with the c ircu la t ing  medium of a m u lt lce l lu la r 
organism (eg by breathing)
b (a s ing le  complete act of) breath ing
2 the processes by which an organism supp l ie s  its ce lls  with 
the oxygen needed fo r metabolism and removes the carbon 
dioxide formed in the ene rg y -p roduc ing  reactions
3 any of va r ious  e n e rg y -y ie ld in g  reactions invo lv ing  oxidation 
tha t occur in l iv ing  cells.
So resp ira t ion  can mean the p rocess of b reath ing or the use of 
oxygen by cells.
Henderson (1979) p re fe rs  to re s t r ic t  the use to the cell level and 
expla ins in a later en try  called "Resp ira to ry  movements" tha t these are 
movements which fac i l i ta te  the supp ly  of oxygen and the removal of 
carbon dioxide, and by implication ce llu la r resp ira t ion .
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RESPIRATION n. [L. re sp ira tion , breath ing] the processes by 
which energy  is acqu ired  in a l iv ing  organism or cell, by the 
breakdown of o rgan ic  molecules, espec ia l ly  hexose suga rs  with 
the release of waste carbon dioxide; see also aerob ic and 
anaerob ic resp ira t ion .
RESPIRATORY MOVEMENTS any movements connected with the supp ly  
of oxygen to re sp ira to ry  su rfaces  and the removal of carbon 
dioxide, such as the movements of the thorax  and diaphragm in 
mammals.
The re su lt  of these d if fe rences  of meaning in Eng lish  was confusion 
fo r  teachers and pup ils  a like. The sub jec t was d iscussed at a 
teachers meeting and the re  was disagreement among the teachers.
(T26:17).
Some pup ils  were add it iona l ly  confused because of what they had 
been p rev ious ly  taught. It is worth remembering tha t the f i r s t  year 
pup ils  at the Eng lish  school were attempting to s tudy  bio logy in the ir  
th ird  language, Eng lish , a fte r  only a term of s tud ie s  of Eng lish . 
Therefore they were often re s tr ic ted  in what they  could say. Not 
fo r the f i r s t  time I suspect, a sc ien t i f ic  meaning of a word was 
learnt befo re  its common meaning.
I saw some of th is  confusion fo r  the pupils, as the follow ing 
extrac t shows. The extrac t comes from one of the ve ry  f i r s t  
lessons the pup ils  had of b io logy [2.] in which the teacher is 
exp la in ing the cha ra c te r is t ic s  of l iv ing  th ings . The teacher is TEC and 
the top ic  in question is the nature of resp ira t ion .
P: to take oxygen and to g ive off . . .
P: to breathe
T: to take oxygen and g ive off, what is the name of the gas?
P: carbon dioxide [s trugg led  to pronounce th is]
T: How do you spell carbon dioxide?
[T w r ites  th is  on the b lackboard , also the word oxygen]
P: ???? T: Say it  again?
P: The resp ira t ion  is to use oxygen and to g ive off carbon dioxide
(T 12:26 on 11 Jan 1988). '
2. I was not able to get comparable material of the f i r s t  year in the
French school as, fo r  reasons of access to the schools, i was not able 
to s ta r t  until 11 Janua ry  1988, and at the F rench  school pup ils  began 
bio logy in the f i r s t  term ie September 1987. The French  school pup ils  did 
not need an in tens ive  language course in French as they had a lready 
been exposed to F rench  at the primary school fo r  ten hours per 
week fo r  fou r years.
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i t  is not c lear from th is  example in which sense resp ira t ion  was 
being used, b reath ing  or ce llu la r resp ira t ion . Poss ib ly  the teacher 
meant one and the pup il meant another.
In F rench  the d is t in c t ion s  are c learer. Resp iration at the ce llu la r  
level and resp ira t ion  meaning breath ing are d is t ingu ished  by 
ad ject ives . Thus Larousse (1984) in its in it ia l explanation a ss igns  
're sp ira t io n ' alone and unqua lif ied  to the ce llu la r  level of gaseous 
exchange. The d ic t ionary  goes on to define: 're sp ira t io n  pulm onaire' 
fo r animals, 're sp ira t io n  branch iate ' for f ish  and Crustacea, and 
're sp ira t io n  trachdenne' fo r  insects. Also Robert (1984) has: 
're sp ira t io n  in te rne , t is su la ire ' re fe r r in g  to gas exchange between 
the blood and the body and 're sp ira t io n  ce llu la ire ' re fe r r in g  to 
oxidation ins ide cells.
Larousse (1984) continues:
Chez I'homme et les mammifdres In man and land mammals,
t e r r e s t r e s ,  la  r e s p i r a t io n  re s p i r a t io n  has two meanings. 1°
revet deux aspects: 1° movements of in s p i r a t io n  and
mouvements d ‘ in s p i r a t io n  et e x p ira t io n  of a i r  in and out of
d 'e x p ir a t io n  de I 1a i r  dans les the lungs . . .2 °  exchanges which
poumons...2° ^changes r6alis<Ss take p lace a t the leve l of the
au niveau des a lv e o le s  puimon- a lv e o l i  in the lungs between the
a i r e s ,  en tre  I ' a i r  et le sang. a i r  and the blood.
At the French school the fo llow ing defin it ion was given:
Chez I'homme la  r e s p i r a t io n  se In man breath ing  shows i t s e l f
manifeste par les mouvements through regu la r  chest movements,
r e g u l ie r s  de la p o i t r in e .  (T13:9 
12.1.88 d i c t a t i n g ) .
So if the p r im ary  sense of 're sp ira t io n ' fo r  man is re sp ira to ry  
movements th is  would agree with sense one of Longman (1985) (cited 
above page 8.11) in which 'b rea th ing ' (Henderson's 're sp ira to ry  
movements) would be the p re fe rred  Eng lish  term, resp ira t ion  being 
res tr ic ted  to gaseous exchange, and later fo r  more advanced 
students, re s tr ic ted  to the oxidation reactions In the ce lls  which 
y ie id energy. But 're sp ira t io n ' c lea r ly  has another sense as the 
process of ventila t ion. Here lies the confusion.
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'Resp ira t ion ' is the re fo re  a faux ami of s c ie n t i f ic  language and also 
i l lu s tra tes  the lack of one to one correspondence between Eng lish  
and French fo r  sc ie n t i f ic  words.
Example 3. lens / la le n t il le,
Quite s imply the French have a separate name fo r  the lens of the 
eye, they  call it ' le c r is ta llin '.  Neither Robert (1984) nor Larousse 
(1984) app ly  the word 'le n t ille ' to the eye. TEJ is to be acknowledged 
fo r f i r s t  po inting th is  out to me. Harrap 's  Sc ience D ic t ionary  (1985) 
fa i ls  to make the d is t inct ion  and does not even l is t  'c r is ta ll in ' in 
the F ren ch -Eng l lsh  section.
‘ Lens /  len tille ' is the re fo re  a faux ami in s c ie n t i f ic  language.
Example 4. p r ic k ,  s t ing  / p igQ re
S t r ic t ly  speak ing , th is  is not an example of a faux ami (for 
d if fe ren t  words are used) but an example of a lack of one to one 
correspondence between Eng lish  and French, i t  is inc luded here as 
the re  were not enough examples showing a lack of correspondence 
that were not also faux amis to make a separate chapter.
There Is one word in F rench  fo r  the two in Eng lish . I am indebted 
to TEA fo r pointing th is  out.
Example 5, sens ib le  /  sens ib le
I observed th is  d if f ic u lty  severa l times. (T34:7, T27:7, T12:34, and
hearing at the F rench  school ' 'la  se n s ib ilitd  de I1oscilloscope"
(T273:12) Eng lish: s e n s it iv i ty  of the oscilloscope). In the t r a n s c r ip t
of a recorded example below, the context is the going over of a test,
and the answer to the question as to what are the d iffe rences
between animals and plants.
P: animats can (?) move but p lants can 't  move and er
sen s ib i l i ty  er animals can 't  th in k  but p lants can. (T34:7).
The equ iva len t of sens ib le  is 'sens it ive ' not 'sens ib le ', The French 
for 'sens ib le ' is sage, ra isonnable. (Thody & Evans 1985 p205).
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D§fourneaux (1983 p 111) po ints out that, "I 'ad jec t if  angla is 
sens ib le  s ig n if ie  sensd  Van Roey contras ts  the Eng lish  'sens ib le ' 
with the French word ' ra isonnab ie ' which has more the sense of 
being wise, or p rudent, than its Eng lish  coun te rpa rt  'reasonable '.
'Sens ib le ' and cognates is the re fo re  a faux ami of s c ien t i f ic  language.
c. Phys ic s
Example 1, dens ity
Maillot points out (1981 p33) tha t there  are two traps .
E n g l is h : -d e n s i ty ,  = F rench :-/a  masse sp d c if iq u e
s p e c i f i c  g ra v i t y  = dens itd
I was able to use th is  later in the test on the s ign if icance  of 
some faux amis fo r  the pup ils .
Note tha t the term ‘spec if ic  g ra v ity '  Is outmoded in B r ita in . If 
the concept is to be re fe rred  to at all, ASE 'SI Un its ' (1981 p31) 
recommends the use of the phrase 're la t ive  dens ity '.  Th is  latter is 
the term used by Whelan & Hodgson (1989 p71).
'Density ' is the re fo re  a faux ami of s c ien t if ic  language.
Example 2, e lec tr ica l eng ineer / in gdn ieu r d le c tr ic ien  
Maillot (1981 p46) g ives th is  example and points out it is more than 
ju s t  a faux ami, fo r  the ad jec t ive  'e lec tr ica l' is t rans la ted  by a 
subs tan t ive  [3.] in French: ' d le ctric ien '. Th is  d if fe rence  was tested 
fo r  in the questionnaire. The Eng lish  'e le c tr ic ian1 meaning 'e lectr ica l 
eng ineer' also exists, which adds to potential d if f icu lt ie s .
3. Funct ion ing  syn ta c t ica l ly  as a noun, Longman (1985)
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Example 3. e lec tron ic  /  electron iaue.
m icroscope e le c tro n iq u e  = e le c tron  microscope
Here 'e le c tron ique ' could if taken at face value re fe r e ithe r to an 
e lectron beam, or to the use of t ra n s is to rs  and other e lec tron ic  
devices. The normal equ iva len t 'e le c tron ic1 re fe rs  to t ra n s is to rs  not 
to e lectrons. 'E le c tron ique ' Is the re fore  a faux ami as the re  are two 
poss ib le Eng lish  trans la t ions , 'e lectron ' and 'electronic*.
Example 4, so lid  /  so lide
'So lid ' re fe rs  to the state: ne ither l iqu id  nor gas, or to an object 
tha t is not hollow, or to something that is s trong . The French 
'so lide ' can have most of these meanings, Inc lud ing addit ional ones 
such as secure, tough, s tu rd y ,  hardwearing, and well estab lished (Van 
Roey 1988 p660). But the F rench  'so lide ' can never bear the meaning 
's trong '.  For that, the F rench  'r e s is ta n t  is needed (Dfrfourneaux 1980 
p109, 126). 'So lid ' can the re fo re  be a faux ami.
Example 5. re s is tan t  / re s is ta n t
La re s is ta n ce  mdcanique -  mechanical s trength
r e s is ta n t  ~ strong
peu r e s is ta n t  -  weak (D§fourneaux 1980 p109).
t r a v a i l  r e s is ta n t  = negative work (5EP78)
While in the other known senses 'r e s is ta n t  is an ami loyal, in the 
examples above it is a faux ami, with two other words, 's trong ' and
'negative '. The case of the collocation of 'work ': 'negative ' is
d iscussed in Chapter 10 'Descr lp t ives '.
Chem istry
Example 1, t roub le  / troub le
Limewater is a common tes t  substance and in s c ie n t i f ic  Eng lish  it is 
described as tu rn in g  'm ilky ' in the presence of carbon dioxide. In 
French, normal limewater I'eau de chaux') is descr ibed  as lim pide  and 
in the presence of carbon dioxide it becomes troub le . I f i r s t  noticed 
th is  while obse rv ing  a f i r s t  year lesson in F rench . Th is  is a 
potential point of d i f f ic u lty  espec ia l ly  going from French to English: 
one does not say limewater becomes 'troub le '! 'T roub le ' is the re fo re  a 
faux ami of s c ie n t i f ic  language.
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Example 2. mineral /  m inera l
The end p roduc t of resp ira t ion  is described as, in French, "composes 
o rgan iques e t m ineraux  "{ie inorgan ic). (6FB283), The opposite of 
organ ic , in French , can be 1 ino rgan ique ' or m ineral. 'Ch im ie organ ique ' 
has as its opposite 'ch im ie  m inera ls ' (Robert 1984) not ' ino rgan ic '.  
D6fourneaux (1983 p81) states tha t the word 'm ineral' ex ists In 
Eng lish  to designate the p roduc ts  of a natura l 'm ineral' o r ig in , and 
sometimes ex ists  even as a synonym  of ino rgan ic  eg mineral acids.
But u sua lly  the F rench  equ iva len t of 'm inera l' is ' ino rgan ic ',  not 
'm ineral'. 'M inera l' is the re fo re  a faux ami in sc ie n t i f ic  language.
Examples 3 & 4, corpse /  corps, substance / substance  
A corpse in Eng lish  is a dead body. The French  word co rp s  can be 
va r ious ly  trans la ted  in Eng lish . F igu re  8.3 below g ives the details. 
FIGURE 8.3 CORPS (Harrap 's  Sc ience 1985 and 6FB27).
French Eng lish
Corps compose compound
corps pur, a c id e s , basiques pure, a c id ic ,  b a s ic
substance
corps marque t ra ce r  (substance)
Ie corps humain the human body.
There are severa l re lated faux amis here. The French  'co rp s ' has a
w ider range of meaning than the Eng lish  'co rpse ' meaning dead body.
The word 'compound' does, accord ing  to Robert (1984), exist, but it is
an anglic isme. 'Substance ' has more the sense in French of the old
Eng lish  usage, as in the Author ised  Version of the Bible rende r ing
of Hebrews 11:1, "Now fa ith  is the substance of th in g s  hoped for, the
ev idence of th in g s  not seen".
SUBSTANCE. Ce qui est perma- SUBSTANCE. That which is
nent dans un su je t  sus-  permanent in something which is
c e p t ib le  de changer. Oppos6 a open to change. The oppos ite  of
acc id en t.  Essence, nature, acc iden t.  Essence, nature,
su b s tra t ,  s u b s ta n t ie l .  subs tra te ,  s u b s ta n t ia l .
(Robert (1984)).
'C o rps ' and its compounds is the re fore  a faux ami, as is 'substance '.
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Examples 5 & 6. motive /  motif, unit / unitd
The French 'm o tif  means both a 're cu r r in g  patte rn ' and a 'motive'.
(Thody & Evans 1985 p40). For instance, fo r a re cu r r in g  pattern: 'L e  
m otif qu i se rdpdte CH2 CH2 . . .' (T268, s ixth year chem istry  class).
The Eng lish  would be 'un it '  in th is  case, not 'motive'. 'Un it ' is in 
itse lf  a faux ami of the French word 'u n ite  (Eng: un ity, unit) which 
o therw ise has s im ilar meaings to the Eng lish .
'Motive' and 'un it ' are faux amis of s c ien t i f ic  language.
Example 7, metalloid / metalloi'de
D§fourneaux (1983 p81) points out that the Eng lish  for the French 
'm&taiioTde' is 'non-metal'. Robert (1984) g ives a double defin it ion, the 
Eng lish  sense of 'metalloid', and the sense of 'non-metal'. [4.]
Longman (1985) defines 'metalloid' as "an element (eg arsenic) having 
some p rope rt ie s  of typ ica l metals and some p rope rt ie s  of typ ica l non 
metals" ie it is Intermediate in terms of p rope rt ie s  between metals 
and non-metals.
The French 1 metaiioTde' can have two meanings: 'non metal', or 'm ixture 
of metal and non-metal'. Eng l ish  has two terms, with 'metalloid' being 
re s tr ic ted  to tha t c lass of substances with p rope rt ie s  in between
that of the c lasses of metals and non metals.
'Metalloid' is the re fo re  a faux ami of s c ien t i f ic  language.
4. METALOIDE 2® moderne (1960):
corps s imple qui a des p rop r l6 t£ s  
m ^ta ll iques, mais aussi des 
p rop r i6 t§ s  oppos^es et forme en 
p a r t i  c u l le r  des compos§es 
amphotdres. On les ap pe l le  aussi 
les non-mdtaux. (Robert 1984)
Synonyme ancien de non-m§tal 
(Larousse 1984)
METALOIDE 2® modern (1960): 
s imple substance which has some 
m e ta l l i c  p rop e r t ie s  and a lso  some 
non -m e ta i l ic  p rop e r t ie s  which forms 
in p a r t i c u la r  an amphoteric compound. 
They are a ls o  c a l le d  non meta ls.
Old synonym fo r  non-metal.
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e. Mathematics
Example 1, magnitude / m agnitude
The French  'm agnitude' does ex ist for re la t ive  b r igh tness  in 
astronomy, but 'g rand eu r ' is defin ite ly  the p re fe rred  word. For 
instance 'o rde r of magnitude' is trans la ted  by 'o rd re  de g randeu r '. An 
important d is t inct ion  in mathematics and in sc ience is the d iffe rence 
between approximation expressed as p lus or m inus a number (percent 
or absolute) and an approximation expressed to the nearest o rder of 
magnitude. [5.] I was repeated ly told, at both schools when I was 
design ing the questionna ire , tha t the 'o rde r of magnitude' was not 
taugh t by the s ixth  year the re fo re  pup ils  would not understand it. I 
inc luded it anyway as I would expect b r ig h t  f i f th  years in UK to 
know th is  well, and though t tha t the pup ils  in Tun is ia  could have 
come across it. 'Magnitude' is a faux ami in sc ie n t i f ic  language.
4. DISCUSSION
No doubt with fu r th e r  work, more faux amis among words with a special 
meaning in sc ience could be d iscovered. It is an in te rest ing  point also 
tha t many of the faux amis stud ied  also show lack of one to one 
correspondence in the semantic f ie ld s  between Eng lish  and French , a 
point tha t is d iscussed fu r th e r  in Chapter 28. Even given s im ilar forms 
of words, they are not necessar i ly  equiva lent. The resu lts  show tha t it 
is an over s implif ication  to assume that sc ien t i f ic  language will be the 
same in Eng lish  and French . Consequently  it can no longer be safe ly  
assumed tha t no work needs to be devoted to the vocabu la ry  of sc ience 
when someone is chang ing languages.
5. SUB-CONCLUSIONS
Faux amis ex ist in sc ie n t i f ic  language, ju s t  as in non -sc ien t if ic  language.
5. For instance 90 is not the same order of magnitude as 150 but 210 
is, for 210 has the same number of f ig u re s  as 150. In sc ien t i f ic  
notation 210 is expressed in the form 2.1 x 102 whereas 90 Is only 
9 x 101- 90 has on ly one power of 10, whereas 210 has two powers of 
10. Both 90 and 210 are approximate ly 150 (ie 150±60 or 150+40%). But 
only 210 is of the same o rde r of magnitude as 150. In sc ience to say 
that a resu lt  is 'to the same order of magnitude as expected' can be more 
useful than say ing  'the re su lt  was approximate ly what was expected'.
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C. FAUX AMIS QUESTIONNAIRE
1. INTRODUCTION
A s t r ic t  view of CSL implies tha t  the re  are no faux amis In sc ien t i f ic  
language. The question asked in th is  section is, g iven tha t faux amis 
exist, what is the ir  s ign if icance?  Do they cause d if f icu lt ie s  to pup ils?
If CSL is even pa rt ly  valid , then even when faux amis exist, they  will 
not matter, they will not cause d if f icu lt ie s ,  and they will be w idely 
known and accommodated for by teachers and pup ils  alike.
The troub le  with faux amis is tha t they are subtle: it is so easy to 
assume a word is the same in Eng lish  and French , and to be in e r ro r .  Once 
a word is known to funct ion  sometimes or always as a faux ami then the 
main d i f f ic u lty  of ignorance can be removed. There fore  in des ign ing a 
questionna ire in a way tha t so obv ious ly  tests  mastery of faux amis I 
was avo id ing  the main problem of faux amis. Ideally tests  of faux 
amis need to be concealed so tha t pup ils  would be un l ike ly  to guess 
what I was test ing.
In the event the form of te s t  used was such tha t it  tested how 
confus ing  faux amis are even when h igh ligh ted. In fact, if  CSL is valid, 
then h igh l igh t ing  them shou ld be even more reason fo r  them not to 
cause d if f icu lt ie s ,  fo r known faux amis would g ive no problems.
It could be argued tha t the te s t  instrument is a test of Eng lish . Th is  
is a fa ir  argument, but the te s t  instrument was more than that. All the 
words chosen were well known, and, with the exception of 'e lectr ica l 
eng inee r ’ and 'o rde r of magnitude', had been met in the lessons.
It would have been in te res t ing  to g ive th is  Eng lish  te s t  to the pup ils  
at the French school, and to design a te s t  in F rench  fo r the Eng lish  
school. There s imply was not time fo r th is  refinement, though three  
of the s ix  questions were formulated s ta r t ing  from French  phrases as 
explained in Chapter 6 ‘P rocedures '.
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2. SUB-HYPOTHESIS
Given that faux amis exist, then if CSL is even pa rt ly  valid, faux 
amis will not matter, they  will not cause any d if f icu lt ie s ,  they will be 
known and accounted fo r  by the pup ils . Pup ils  will be able to cope 
whenever the re  is a lack of one to one correspondence between words.
3. RESULTS
(See Append ix 9 fo r the questionna ire  and Appendix 10 fo r the numerical 
data. Question 1 requ ired  s tuden ts  to trans la te  the F rench  into 
Eng lish . Questions 2-6 asked fo r the m issing words in sentences.)
Q1. ‘Give the Eng lish  fo r : -  1
Here I gave s ix  examples in F rench  which invo lved  faux amis.
' Le c r is ta llin ' (lens of an eye) and '1‘o rd re  de g randeu r ' (order 
of magnitude) were s imply not known to the pup ils  at the Eng lish  
school. Th is  is desp ite the fac t  that ' le  c r is ta llin ' had been
pointed out to me by TEJ, and the re levant section of the sy l la bu s
had ce rta in ly  been covered by the time the tes t  was admin istered. 
'L 'o rd re  de g randeu r ' was inc luded even though I was fu l ly  aware 
of the fac t  tha t the concept was not covered in the Tun is ian 
sy llabuses. In the event no one knew the F rench  phrase.
S im ilar ly  the pup ils  were ju s t  not fam iliar with the Eng lish  
su r roun d ing  the word 'e lec tr ica l ' ,  a confusion explained in detail 
by Maillot (1981 p46). Few s tuden ts  (7 out of 89) knew the 
d iffe rence between a 'chronometer' and a 's top-watch ' or 's top -  
c lock ', s trong  ev idence tha t ' chronomdtre' was a faux ami of 
s ign if icance  to the pup ils .
'L a  masse spec ifique ' ie 'd en s ity ' caused d if f icu lt ie s  to 78% of the 
pup ils . Th is  word 'd en s ity ' is an important and fundamental one, more
so than perhaps the other words tested because it denotes a
concept and is not ju s t  a label fo r part of an object. 'L a  dens ity  ' 
was even more confus ing , with 95% of wrong answers (83/87 
attempts). It is worth noting how few (10/63 = 16%) said they were 
aware of th is  as a faux ami before I pointed it out to them in the
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test. Many more (28/63 = 44.4%) knew about 'la  masse sp ec if iq u e  '. 
being a faux ami. [6.]
Q2. Experiment and experience
Sentences a) and e) gave no problems of faux amis: s tuden ts  were 
well aware tha t ‘experiments ' are done in c lass. Th is is ev idence 
which, if taken on its own, is in favour of CSL. Sentences b) and d) 
led to 'experiment' being confused with 'experience ' in 30/84 (= 35%) 
and 30/83 (= 36%) of attempts respec t ive ly . In both these cases the 
questions had been set based on French phrases, as explained in 
Chapter 6 'P rocedu res '.  Sentences c) and h) led to a confusion of 
'experienced ' with 'experimented' (French: 'expe rim en ts) in 5/88 (= 6%) 
and 26/87 (= 30%) of attempts respect ive ly . Sentences f) and g) were 
put in as contro ls  in tha t they  both use the word 'experience ' 
where the re  is no faux ami with French, ie when 'experience ' is an 
ami loyal. It is in te re s t ing  then that some s tuden ts  (9/89 = 10% and 
11/86 = 12,8% respect ive ly ) when forced to th in k  about the sub je c t  
though t the re  was a faux ami when the re  was not. Th is  is ev idence 
aga inst the sub -h ypo the s is  of th is  section.
Q3. Humidity
Students  ach ieved good re su lts  on sentences a) and c) thus 
suppo r t ing  the theo ry  of CSL. Sentence b) resu lted  in a confusion 
of 'humid' (57/81 = 70.4% r ig h t  attempts) with 'moist' (13/81 = 16%) and 
'wet' (7/81 = 8.6%). Th is  is another control sentence using the word 
when it is an ami loyal. Sentence d) was c lea r ly  one the s tuden ts  
did not know the answer to: they did not know how to descr ibe a 
cake as is clear by the way 15/84 (= 17.9%) gave 'damp', and 23/84 (= 
27.4%) gave 'wet'. Only 8/84 (= 9.5%) gave the faux ami 'humid'. 
Therefore th is  sentence se rved  more as a test of Eng lish  than a 
test of the sub -hypo thes is .
6. 'Density ' is the mass per un it volume. The now outmoded concept of 
'spec if ic  dens ity ' is the ratio of two densities, the dens ity  of 
water usua lly  being taken as '1'.
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Q4. Breath ing  and resp ira t ion
Sentences a) and d) gave no problems with faux amis, and are 
the re fore  ev idence in favou r of CSL.
A rguab ly  in s c ie n t i f ic  Eng lish  one can say as in sentence b) "to 
resto re  his re sp ira t ion "  but 'b rea th ing ' is better Eng lish , and 
're sp ira t ion ' is a faux ami which 18/87 (= 20.1%) used. More 
a la rm ing ly  fo r the level of Eng lish  of the s tuden ts , the majority  
(67/87 = 77%) chose 'b reath ' as an answer, which can be taken as a 
sharp  rem inder tha t faux amis are but a small pa r t  of the general 
question of Eng lish  ab il i ty .
Despite sentence d) tes t ing  a phrase, 'a r t i f ic ia l  resp ira t ion '
French: ' re sp ira t ion  'a r t lf ic ie lle ' , 16/88 (= 18.2%) put a r t i f ic ia l  
'b rea th ing ' and 12/88 (= 13.6%) put a r t i f ic ia l  're sp ir in g '.  The way 
that the s tuden ts  supposed a faux ami existed when in fac t an ami 
loyal was requ ired  is ev idence aga inst CSL. It would have been 
in te res t ing  in re tro spec t to see if these same s tuden ts  had known 
the French phrase or not.
Q5. Passmark.
Though faux amis were not invo lved, th is  question tested the 
knowledge of s tuden ts  as to which words co rresponded in Eng lish  and 
French . Only sentence a) tu rned  out to g ive useful re su lts  s ince b) 
and c) had severa l poss ib le answers, and the number of s tuden ts  
using the faux ami was small. Sentence d) b rough t out some of the 
confusion in tha t 10/85 (= 11.8%) thought tha t the 'mode' of an exam 
is variab le, not the 'passmark '. Otherwise the ev idence is 
inconc lus ive.
Sentence a) showed tha t while 53/88 (= 60.2%) knew about the term 
'passmark ', 16/88 (= 18.2%) chose the most common Eng lish  trans la t ion  
of 'la  moyenne' which is 'average', and 18/88 (= 20.5%) gave the 
actual F rench  word 'moyenne' Instead of an Eng lish  word (though I 
wonder how many would have chosen to use the word 'passmark ' if a 
free  choice of words had been given). It is c lear that s tuden ts  
could not a lways handle these basic words.
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Q6. Sens it ive  and sens ib le
Of all the questions, th is  is the one tha t gave the most 
d if f icu lty .  The faux ami 'sens ib le1 was used fo r the Eng lish  
'sens it ive ' in sentences a) b) and d) in 9/87 (= 10.3%), 42/89 (= 
47.2%) and 24/87 = (27.6%) of attempts respec t ive ly .  The faux 
ami 'sen s ib i l i ty '  (French: 's e n s ib ilite  ' was used instead of the 
Eng lish  'sens it ive ' in sentences c) and f) in 11/88 (= 12.5%) and 
23/89 (= 25.8%) of attempts. In the control sentences e) and g)
(in which the usuage as an ami loyal was requ ired) the faux ami 
'sens it ive ' instead of 'sens ib le ' was chosen by 17/89 (= 19.1%) and 
10/89 (= 11.2%) of pup ils  respec t ive ly .  All the re su lts  here are 
ev idence aga inst the sub -hypo thes is .
4. DISCUSSION
Students were more confused by faux amis than they  realised. Th is  Is 
shown for instance by the re su lts  fo r  the question on humidity which 
on the ir  own would be inconc lus ive . But later on in the questionnaire, 
47/66 (= 69.7%) said tha t they  knew of th is  faux ami and were not rea lly  
confused by it. S tudents may not have been aware of the fu l l  range of 
use of the words tested here, and may not have been aware of th e ir  
own lack of prec is ion and knowledge in Eng lish .
The anthropo log ica l and l in gu is t ic  .context needs to be remembered when 
the sentences test ing  'passmark ' are considered. Eng lish  speakers  in a 
F rench  system use F rench  words in Eng lish  w ithout though t among 
themselves. It can happen tha t native speakers  coming into a new 
s ituat ion  abroad cannot understand  the Eng lish  used. The B r it ish  and 
the Tun is ian teachers  all used words like 'moyenne'. A typ ica l phrase 
m ight be, from a pupil, 'I d id n 't  get the moyenne'. Native speake rs  of 
Eng lish  usua lly  know when they are  speak ing using a French word and 
can qu ick ly  change acco rd in g ly  In a non-French  speak ing context. [7.]
The concept of the 'passmark ', s ca rce ly  ex ists in Tun is ian and French 
thought. The mark is a lways fixed at 10/20 or equ iva lent, though there
7. Force of long habit though can make one forget, and one can even 
be unsure if a word ex ists in the Eng lish  of one's homeland or not. 
Fore ign terms with no real equ iva len t in Eng lish  such as 'stage ' can 
be p a r t icu la r ly  i r r i ta t in g  to trans la te . •
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is a way fo r  s tuden ts  with 9/20 to pass if they do well in other 
sub jec ts  in the baccalaureate. In Br ita in  the passmark fo r an 
examination can be any mark, e ithe r fixed in advance before the 
examination or f ixed a fte r the examination has taken place. P rocedures 
va ry  and are complicated. See fo r  instance the pub lication which 
exp la ins how one Eng lish  examination board sets and marks school 
examinations, in the reference AEB (1985).
Also, s tuden ts  in Tun is ia  do not s tudy  even the most basic of s ta t is t ic s  
until the seventh year. The ‘ p re - 'O 1 level d is t in c t ion s  between mean, 
median, and mode, are not taught. Th is  is explained fu r th e r  in the next 
chapter Section 3d Example 4.
Th is  one question then, espec ia l ly  when cons idered in context, is 
cons iderab le  ev idence aga in s t CSL at th is  point. If sc ience teach ing and 
words were constant, such basic terms would be fu l ly  understood, with no 
faux amis and the co rrespondences between words would be well known.
Whenever a faux ami was assumed instead of an ami loyal th is  is 
ev idence aga inst CSL because it is ev idence of confusion on the part 
of the pup ils . If CSL were va lid  then co rrec t  usage would be a matter 
of course.
5. SUB-CONCLUSIONS
a. Combining ev idence from the sentence completion exerc ises with the 
sco r ing s  pup ils  gave as to how confusing they  found some of the 
d if fe rences suggests  tha t pup ils  may not a lways be fu l ly  aware of 
how litt le  they know: they may be overcon f iden t in the ir  perce ived 
grasp of faux amis.
b. While some examples of sentences show that pup ils  could c lear ly  
d iffe ren t ia te  between French  and Eng lish , o thers  showed tha t faux 
amis are a problem. Some s tuden ts  even confused faux amis with amis 
loyaux. Therefore  in general the sub -h ypo the s is  is not supported: not 
only do faux amis ex is t in the language of science, but they were a 
problem to s tuden ts  at the Eng lish  school.
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D. FAUX AMIS OF PRONUNCIATION
1. INTRODUCTION
Sc ien t if ic  language is not ju s t  w r itten . Sc ien t is ts  ta lk , and when 
they communicate in speech in a fo re ign  language, the re  is the 
question as to how constant spoken sc ien t i f ic  language is. It must be 
said tha t it is much easier fo r an Englishman in F rench  because French 
has ve ry  clear ru les  about pronounc ing written words and In w r it ing  
spoken words. Therefore it is a lways possib le fo r  an Englishman hearing 
a new word to p ic tu re  how it would be wr itten . Also he can recognise the 
word from the spe l l ing  if not by the hearing. Owing to the fac t  that 
Eng lish  is w r it ten  with few cons is ten t pronunciat ion  ru les, the reverse  
is much harder to achieve.
It is poss ib le tha t the ru le s  fo r pronounc ing s c ie n t i f ic  Eng lish  are
s t r ic te r  than those fo r  pronounc ing non -sc ien t if ic  Eng lish , and tha t the
ru les  fo r th is  are in ternationa l. The ev idence though is probab ly
aga inst such a poss ib i l i ty .  Johns and D ud ly -Evans  (1984 p 146) write:
Sound -spe l l ing  correspondences. Many techn ica l terms are 
in ternationa l, and may be used in the s tuden t 's  f i r s t  language in the 
same way as they are used in Eng lish . However the familiar term, 
while p resent ing  no d if f ic u lty  on the p r in ted  page, may be d if f ic u lt  
to recognize when spoken.
Thody and Evans recognise tha t spoken sc ie n t i f ic  Eng lish  is p robab ly  
more d if f ic u lt  to understand  than w r itten  sc ie n t i f ic  Eng lish . Also, such 
are the pronunciat ion  problems in Eng lish  tha t D§fourneaux in both his 
books devotes many pages to it, and g ives the pronunciat ion  and the 
s t re s s  of words where necessary.
Occasionally the d if fe rences In pronunciation can g ive problems not ju s t  
of understand ing , bu t of also of actua lly  gett ing the r ig h t  equ iva len t 
word. The example will make th is  clear.
2. SUB-HYPOTHESIS
If CSL is va lid  then words tha t have sim ilar spe l l in g s  shou ld be 
su f f ic ie n t ly  sim ilar when spoken, to be recognisab le in another language.
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While l is ten ing  to s ixth  year chem istry  lessons in F rench  I came across a 
cu r iou s  example of where a word said in F rench  had a completely d if fe ren t  
meaning to me when I heard it in the Eng lish  way.(T245). The French  word 
sounded like an Eng lish  word, and the context could, in it ia lly ,  have allowed 
e ithe r the Eng lish  word or the real French word. The french  'a lcyne ' 
sounded like the Eng lish  'a lkene'. [8.]
Daniel Jones' 'Eng l ish  pronounc ing  D ic t ionary (Jones 1989) does not l is t  
the word 'a ikene', the re fo re  to w r ite  the Eng lish  in phonetics Glmson 
(1989) has been used as a guide. 'A lkene' in Eng lish  is thus  w r itten  
phonetica lly  as 'a lk i : n ' .  In F rench  Robert (1984) g ives 'a lcdne' as 'a lsen '.
In con tras t  the F rench  a lcyne  is given as w r itten  In phonetics as 'a l s in '  
not 'a ls i- .n '.  But, the Introduction to Robert points out that (except fo r 
' e' in some words) the length of vowels in F rench  is not used to 
d is t ingu ish  between words, so vowel length has not been noted in the 
d ic t ionary . (Robert 1984 page xxii). Therefore the co rre c t  t ran sc r ip t io n  
using the International Phonetic A lphabet (Gimson 1989) Is p robab ly  
' a l s i  :n'.
Apart  from the change of consonant from 'k ' in in Eng lish  to 's' In French, 
the vowel sounds are exactly  the same for the Eng lish  'alkene' and the 
F rench 'a lcyne '. Therefore  an Eng lish  word re fe r r in g  to a double carbon 
bond 'a lkene' can be confused with the French word re fe r r in g  to a t r ip le  
carbon bond, 'a lcyne '.
This could be called a faux ami of p ronunciation. When w ritten  the re  is no 
problem. French ‘a lc y n e 1 = Eng lish  'a lkyne', and French  'a l c e n e '= Eng lish  
'a lkene1. But when the word 'a lcyne ' was f i r s t  said I heard 'a lkene'.
I had observed  the re fo re  a word with sim ilar p ronunciat ion  which 
had a d if fe ren t  meaning and spe l l ing  in the two languages. Th is  is not 
the same as Maillot (1981 p51) who g ives examples of words which are 
w r itten  the same way in two languages, but which are said in a 
d if fe ren t way and have d if fe ren t  meanings, In the area of non-
3. RESULTS
8. 'A lkene' re fe rs  to carbon cha ins where double bonds exist, C=C, 
whereas 'a lkynes ' re fe r to t r ip le  bonds, C=C.
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sc ie n t i f ic  vocabu la ry . [9.] Maillot could not g ive any examples from 
science.
4. DISCUSSION
This is an important neglected area of CSL. It is important in ESP as 
much of sc ience is communicated ora lly , in lectu res and d iscuss ions. The  ^
example given above is an extreme one. No doubt more d if f icu lt ie s  could 
be found if one looked. It is a fac t of life tha t the pronunciation 
systems are d if fe ren t  fo r Eng lish  and French, Eng lish  being p a r t icu la r ly  
d if f ic u lt  owing to its non-phonet ic  s c r ip t  and the pecu lia r s t re s s  
pa tte rns and intonation which can be taught, but which are s t i l l  v e ry  
d if f ic u lt  fo r the non-nat ive  speaker to master. F u r th e r  research is 
needed to iden t ify  exactly  where the problem areas are, and in 
pa rt icu la r  which ones are related to the assumption tha t sc ience words 
will be mutually  in te l l ig ib le  between two languages. Given the phonetic 
d if fe rences between Eng lish  and French  sc ien t i f ic  words, mutual 
in te l l ig ib i l i t y  must no longer be assumed, but be sub jected  to test.
5. SUB-CONCLUSIONS
One example has been found of a pronunciation d iffe rence  fo r sc ience 
spec if ic  words tha t is extremely misleading.
9. The examples given are:
a. 'pour' French: / p u : r /  p repo s it io n  meaning fo r ,
Eng l ish :  /p o :/  verb meaning to cause to f low , {ve rse r) .
b. ' a i l '  French: / a j /  g a r l i c ,
Eng l ish :  / e i l /  to s u f fe r .
c. 'an ' French: / a /  year,
Eng l ish :  /an, an/ in d e f in i t e  a r t i c l e .
d. 'd i r e '  French: /diR/ to say,
Eng l ish :  /daxa/ t e r r i b le .
To which can a lso  be added from my own observations:
e. 'nous' French: /n u :/  we
Eng l ish :  /naus/ mind, reason, gumption, common sense
f .  'ape' I t a l ia n :  /a :pe /  bee, and a three wheeled v eh ic le
used main ly  fo r  t ran spo rt .
Eng l ish :  /exp/ a large semierect t a i l l e s s  or sho r t ­
t a i le d  Old World monkey (Longman).
g. ' s a le '  French: / s a i l /  d i r t y .
Eng l ish :  / s e x i /  the act or instance of s e l l i n g ,  
s e l l i n g  o f goods at bargain p r ic e s ,  
i t a l i a n :  / s a : I e /  s a l t .
h. 'q u e l '  French : / k e l /  what, which.
'q u e l l '  E ng l ish :  /kw e l/  to squash, overwhelm.
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E. SCIENCE AND SCIENTIFIC
1. INTRODUCTION
a. The sub je c ts  tha t can be called a science
'S c ience ' in F rench  is a broader term than its Eng lish  equ iva lent.
SCIENCE. Ensemble coherent de SCIENCE. A coherent se t of 
connaissances r e la t i v e s  k knowledge of some k inds of
ce r ta in e s  ca tego r ie s  de f a i t s ,  fa c t s ,  ob je c ts  or phenomena, 
d 'o b je ts  ou des ph6nom6nes.
SCIENCES HUMAINES, sc iences  HUMAN SCIENCES. Sc iences which 
qui ont pour ob je t de have as t h e i r  sub ject of
cohnaissance les d i f f S r e n t s  knowledge the d i f f e r e n t  aspects 
aspects de I ‘ homme et de la  of man and s o c ie ty ,  such as 
s o c ie ty  , comme I 'h i s t o i r e ,  la h is to ry ,  so c io lo g y ,  psychology 
s o c io lo g ie ,  la psycho Iogie e tc .  
e tc .  (Larousse 1984)
'Human sc iences ' in F rench  re fe rs  to both the humanities such as 
h is to ry , and the human sc iences such as psycho logy. Therefore 
's c ie n ce s  humaines' is a b igger term in French than its d irec t  
equ iva len t in Eng lish . 'S c ience ' is also a much b igger word in F rench  
than In Eng lish  and can re fe r to any sub je c t  s tud ied  systematica lly , 
and not ju s t  sub je c ts  accepted in Eng lish  as ‘sc iences'.
Thody & Evans (1985) make a s im ilar point under the ir  en try
"sc ien t is t" .  They po int out tha t the Centre National de la Recherche
S c ie n tif iq u e  (CNRS)
. . . p rov ides fa c i l i t ie s  fo r l i te ra ry  h is to r ians  and ph ilosophers 
as well as fo r  m icrob io log is ts  and nuclear phys ic is ts .  Line revue  k 
ca racte re  s c ie n t if iq u e  is s imply  a learned journa l, and may 
the re fo re  poss ib ly  deal with l ite ra tu re  or l ingu is t ics .(p  129).
The word 'sc ience ' then can have a d iffe ren t, usua lly  broader 
meaning in French than in Eng lish , as can 'human sc iences'.
b. 'Science' and its opposites
Accord ing  to the d ic t ionary  Robert (1984) the opposite of 
's c ie n tif iq u e ' is ' em p ir ique '. Now whatever the opposite of s c ie n t i f ic  
in Eng lish  may be, it  is ce r ta in ly  not seen as the polar opposite of 
empirical! There fore  fu r th e r  invest igat ion  is warranted.
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To check tha t the F rench  and the Eng lish  mean the same by 
' empirique/emp\r\ca\', the d ic t ionar ies  can be consulted.
EMPIRICAL. O rig ina t ing  In, based, or re ly ing  on observation  or 
experiment ra ther than theory . (Longman 1985).
EMPIRIQUE. Qui s 'appu ie  Based main ly on experience and
princ ipa lem ent sur not on a s c i e n t i f i c  or ra t ion a l
I 'exper ience  et non pas sur foundation, 
les donnees s c ie n t i f iq u e s  ou 
r a t io n n e l le s .  (Robert 1984).
French and Eng lish  d ic t ionar ies  seem to agree tha t 'empirica l' re fe rs  
to experience ra the r than theory . But in F rench  'em p irique ' is the 
opposite of ' sc ie n tif iq u e ' (Robert 1984) as a lready stated. Th is 
implies tha t to be sc ie n t i f ic  is to be based so le ly  on theory  and 
reason. While severa l examples in Robert put theory  and observation  
together as an essentia l pa rt  of the sc iences (in the Eng lish  sense 
of th is  word) the defin it ion  s t i l l  tends to be towards equating 
's c ie n tif iq u e ' p r im ar i ly  with theory  and reason ra ther than 
experience, experiment and observation. Th is statement is supported  
by the ev idence tha t 'em p irique ' is taken to be the opposite of 
' sc ie n t if iq u e ', and tha t the opposites of 'em p irique ' are given as 
' m dthod ique1, 'ra t io n n e l1, 's c ie n t if iq u e ' and ' system atique '. These 
oppos ites are summarised in f ig u re  8.4 below. In Eng lish  the 
opposites of 's c ien t i f ic ' would be 'non sc ien t if ic ' ,  ' i r ra t iona l' ,  
'unsystematic ' and 'unmethodical', not 'empirica l'. Both the empirical 
and the theoret ica l are an essentia l part of sc ience. (Hodson 1985, 
1986b).
FIGURE 8.4 OPPOSITES OF SCIENTIFIQUE & EMPIRIQUE, SCIENTIFIC & EMPIRICAL
Word Oppos i tes
SCIENTIFIQUE
EMPIRIQUE
SCIENTIFIC
EMPIRICAL
em p ir ique , a n t i- s c ie n t if iq u e
m eihodique, ra t io n n e l,  s c ie n t i f iq u e ,  systdm atique
n o n - s c ie n t i f i c ,  i r r a t io n a l ,  unsystematic, unmethodical 
theore t ica i
For instance Hodson (1986a) says that
. . . while it is apparen t tha t no sing le, un ive rsa l ly  accepted view 
of sc ience emerges from a cons ideration of the l ite ra ture , the re  
is a measure of agreement on a number of po ints re levant to the 
school sc ience cu rr icu lum . (p216).
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Among the nine areas of agreement, much of which "cen tres  on the 
role and s ta tus of observation  in sc ience" (Hodson 1986b p382) the 
link between theory  and observation  is seen as an essentia l 
component of sc ience. For instance,
Observations are theo ry  dependent and theory  often, though not
always, precedes observa t ion". (Hodson 1986a p216).
Science in Eng lish  cons is ts  equa lly  of empir ic ism and rationalism, and 
the in te rp lay  between these two approaches.
In non -sc ien t if ic  Eng lish , to be 'too sc ien t i f ic ' means to be 'too 
in te llectua l'.  'S c ien t i f ic ' in th is  context is seen as the opposite of 
empirical. Yet, when one goes out and co llects information or samples 
systematica lly , th is  is viewed as being 'sc ien t i f ic ' ,  Ie a practica l 
a c t iv i ty  organ ised by care fu l thought and plans. So in non -sc ien t if ic  
Eng lish  the re  is more than one sense to 'sc ien t if ic ' .
Poss ib ly  the opposite of 'sc ie n tifiq u e ' in French is seen as mainly 
or on ly  'em p irique ' with no theoretica l cons tra in ts .  Ju s t  as in non- 
sc ien t i f ic  Eng lish  's c ien t i f ic ' can be associated with both 'empirica l' 
and ' in te llec tua l' or both combined, so too in F rench . Both the 
inte llectua l and the empir ica l components ex ist in the French 
understand ing  of ' s c ie n t if iq u e ', but there is a poss ib le change of 
emphasis. F rench  tends to s t re s s  the inte llectua l more than the
empirical in a way tha t would be unacceptable in Eng lish . The reasons
fo r th is  are p robab ly  rooted in h is to ry  with the French s t re s s  on 
reason in the ir  cu ltu re , and may be linked with the importance of 
mathematics as a school su b je c t  (discussed fu r th e r  in Chapter 27 
‘The forces operat ing  fo r and aga inst CSL').
c. Sciences Nature I les
The way of d iv id ing  up the sub jec ts  of school sc ience is d if fe ren t  
in Eng lish  and in French . All except one of the Tun is ian b io logy 
textbooks had fo r t it le , 'S c ien ces  Nature lles ', the exception being the
fina l year book entit led  'B io log ie ', and concerned almost en t ire ly  with
animal bio logy. [10.]
10. The exception being f if teen pages on variation of species a fte r a 
chapter on genetics.
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In con tras t  the teachers a t the Eng lish  school chose to use the 
t itle, "Natura l Sc ience", fo r on ly  one book (the s ixth  year book).
The term also confused some teachers at the Eng lish  school. In an 
in troduc to ry  lesson fo r the f i r s t  years at the Eng lish  school TEC 
said,
T: what is natural sc ience?
P1: . . . s tud ie s  p lants, rocks, and animals. (T12:6,7).
The rep ly  by the pupil was accepted as correct.
'Natural Sc ience1 is not an Eng lish  term: the teacher was using a 
phrase adapted from French . The equ iva lent in Eng lish  would be 
'natura l h is to ry ',  as fo r instance in the t it le  of a famous museum 
in London, the Natural H is to ry  Museum.
The scope of the sub je c ts  is d if fe rent. S ig n if ic an t ly  's c ien ces  
natu re lles ' inc ludes geology whereas in the UK th is  sub je c t  is 
usua lly  stud ied  as pa rt  of geography. By the o r ig in  of the word 
'b io logy ' meaning "the s tudy  of l ife" it is hard fo r  someone in the 
Anglo-Saxon trad it ion  to see how geology, which has nothing 
d ire c t ly  to to with life, has any th ing  to do with b io logy. The 
s ituation in the UK may though be changing. Earth  sc iences are now 
being seen as part of the general sc ience education of pup ils  and 
is taugh t by sc ience teachers not geography teachers. (Notes 1991).
Larousse (1984) c lea r ly  states that,
SCIENCES NATURELLES 
sc iences c o n s t i tu te s  a 
p a r t i r  de la nature 
(botanique, gbo log ie ,
. zoo log ie  etc)
In con tras t  Harrap 's  Sc ience (1985) fa i ls  to see any d iffe rence and 
ca lls  'natura l sc ience ' 's c ie n ce s  natu re lles ' and v ice -ve rsa .
French society has chosen to use th is, the sc ience of nature, as a 
basis fo r a sub ject, ra the r than the sc ience of life, b iology. 
Therefore the re  is a d if fe rence  in the way of d iv id ing  up and 
c la ss ify in g  sc ience sub je c ts  in French and in Eng lish . It was of
NATURAL SCIENCES. Sc iences 
of nature (botany, 
geology, zoo logy e tc ) .
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in te re s t to f ind  out the v iews of pup ils  in the F rench  and 
Eng lish  schools and to see how much they followed French customs.
2. SUB-HYPOTHESES
Dict ionary de fin it ions are not necessar i ly  the ones held by people hence 
the question to the pup ils . If CSL Is valid, then from the B r it ish  
v iewpoint pup ils  shou ld see sc ience as a combination of theoretica l 
reasoning and pract ica l a c t iv i ty .  Any ev idence tha t the sc ien t i f ic  is 
mainly reason and exc ludes pract ica l work, is ev idence aga inst CSL.
The sub -hypo theses  are therefore:
a. the meaning of 's c ien t i f ic ' will be the same in Eng lish  and French , 
as stud ied  th rough  d ic t ionar ies . Th is has a lready  been shown to be 
pa rt ia l ly  incorrect, in Section E above.
b. pup ils  at both schools will see 'sc ien t if ic ' as having the same sense 
ie invo lv ing  theore t ica l reasoning and practica l a c t iv ity .
3. RESULTS
For deta ils see Append ix  13. The majority  of the s tuden ts  who rep lied at 
the Eng lish  school, (reduced in number to s tuden ts  from th ree  classes 
because of time p ressu res  in a fou rth ) ,  saw s c ie n t if ic  as inc lud ing  
theoretica l reasoning and pract ica l a c t iv ity .  The re su lts  fo r the 
Eng lish  school were 25/53 = 47.2% and fo r the French school 17/89 = 
19.1%. On the other hand more rep lie s  in the French school ( 67/86 = 
75.3%) stressed  the rational ob ject ive  theoretica l senses than in the 
Eng lish  school (13/53 = 24.5%).
Four s tuden ts  at the French school actua lly  stated tha t the opposite of 
's c ie n tif iq u e ' was ' em p ir ique '. I have quoted the ir  answers in fu l l  in 
Append ix 13. None of the s tuden ts  at the Eng lish  school stated th is .
The h ighest response to what was the opposite of sc ie n t i f ic  was 
' l i te ra ry ':  19/53 = 35.8% in the Eng lish  school and 23/89 -  25/8% in the 
French school.
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4. DISCUSSION
It Is not fa ir  to a rgue tha t the F rench  do not po lar ise A r ts  aga inst 
the Sciences. While the po lar isation between the Humanities and Sciences 
may be less marked in F rench  than In Eng lish  as Thody & Evans (1985 
p 129) assert, it s t i l l  ex ists, at least in Tunis ia.
Comparison with D uran t ’s su rv e y  of the pub lic  understand ing  of sc ience 
(1989) would have been in te res t ing , but un fo rtuna te ly  the two la rgest 
g roups in the resu lts  of his question, 'What does it mean to s tudy  
something s c ie n t i f ic a l ly ? ' were 'Other answers 43.1%' and 'Don't know/Not 
answered 43,2%'. The few who mentioned theory  construct ion  or 
experimental method are too small in numbers to compare with these 
resu lts  from Tunis.
The d ic t ionary  Robert (1984) gave a clear explanation that the opposite 
of 's c ie n t if iq u e ' is ' em p irique ' as d iscussed above. Even if the word 
'on ly ' Is inserted , the opposite of sc ien t i f ic  being empirical only, the 
we ight is s t i l l  to equate s c ie n t i f ic  with logic and reason, and p ract ica l 
a c t iv i ty  with an ti-sc ience .
5. SUB-CONCLUSIONS
There was no consensus among the pupils, at both schools, that 
'sc ien t i f ic ' re fe rred  to both theoret ica l reasoning and practica l 
a c t iv ity ,  as stated in su b -h ypo th e s is  b. The pup ils  at the French school 
were more l ike ly  to follow the F rench  d ic t ionary  de fin it ions than the 
pup ils  at the Eng lish  school.
Even if it is a question of degree not in k ind, the re  is a clear 
d iffe rence  in t re n d s  between the two schools. The ev idence is aga inst 
the sub -hypo thes is .  Th is  is yet another example of how a word can 
encapsulate a whole d if fe ren t  way of th in k in g  and work ing .
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F. CONCLUDING DISCUSSION
The assumption tha t sc ie n t i f ic  words will a lways have the same meaning 
in Eng lish  and French has been shown to be untenable. Even basic 
words, at the heart of the d iv is ion  of sc ience into d isc ip l ines , and 
at the heart of some of the inheren t ways of proceeding in science, 
have been shown to have semantic f ie ld s  that do not completely 
overlap.
When the material in Append ix  16 is also cons idered, it is clear tha t 
the question of faux amis is not an isolated case, but, as in other 
areas of language use in sc ience they are a s ig n if ic a n t  area of 
d iffe rences between Eng lish  and French. Th is  is espec ia l ly  t rue  when 
the material presented here is cons idered along with the d if fe rences in 
'D e f in it ions ’ , the su b je c t  of the next chapter. Also faux amis can be 
invo lved in instances where a one to one correspondence between French  
and Eng lish  cannot be assumed such as French 're sp ira t io n ' = Eng lish  
'resp ira t ion , b rea th ing '.  When faux amis in sc ien t i f ic  language are added 
to those known to ex ist in non -sc ien t if ic  language, a cons iderab le area 
of re - lea rn ing  is opened up fo r  anyone des ir ing  to be funct iona l in 
both French and Eng lish . Regrettab ly , both Thody & Evans (1985) and Van 
Roey (1988) la rge ly  ignore even the basic faux amis of science.
Faux amis can cause d if f icu lt ie s  even when they are known about. Th is  
was espec ia l ly  ev iden t in the way pup ils  at the Eng lish  school sometimes 
though t a faux ami was invo lved when there was not. Faux amis 
appeared even in the Eng lish  trans la t ion  of the 1989 phys ics  
baccalaureate examination paper given to the f i r s t  group of s tuden ts  
from the Eng lish  school to take the baccalaureate.
The numbers of faux amis I have managed to co llect and study , (and I am 
by no means con f ident tha t I have collected more than ju s t  a selection 
of those tha t exist), is a s ig n if ican t  part of the case aga inst the 
assumption tha t the re  is constancy of sc ien t i f ic  language.
RESULTS: VERBALS Definitions 9.1
SECTION I I I  VERBALS
C H A P T E R  9 
D E F I N I T I O N S
1. INTRODUCTION........................................................................................................ 2
2. SUB-HYPOTHESES....................................................................................................2
3. RESULTS................................................................................................................. 3
a. Examples from b io lo g y .   ...........................................   3
Ex 1, marne and m a r ie . . ....................       .3
2, B iosphe re ................................................................................................... 3
FIGURE 9.1 BIOSPHERE AND RELATED WORDS.............................................3
3, eurythermes and stenothermes.....................   . .4
4, xerophyte, mesophyte & hydrophyte.....................................................5
5, mutualism, symbios is  & commensal ism..........................  . . . . . 7
FIGURE 9.2 MUTUALISM AND RELATED WORDS........................................... 7
FIGURE 9.3 SUMMARY OF THE VARIOUS MEANINGS OF MUTUALISM 8
AND RELATED WORDS
b. Examples from p h y s ic s ................................................................................ 9
Ex I , f o r c e .  ...............................................................................   9
a) d i r e c t io n  & sense ...........................  9
b) t r a n s la t io n s  at the Eng l ish  s ch o o l.......................................... 10
c) un it  v e c to r s ..............................................................     11
2, speed & ve lo c i  t y ..............................................................  11
3, momentum...........................     12
c. Examples from chem is try ............   13
Ex 1, normal i t y ............................   13
2, d e f in i t i o n  of an a c id ............................................   13
3, standard p re ssu re ................................................................................. 14
d. Examples from mathematics...........................................................   15
Ex 1, a I in e .............................................................   15
FIGURE 9.4 DIFFERENCES BETWEEN THE ENGLISH AND FRENCH 16
SENSES OF 'LINE'
2, l in e a r  & c u r v i l i n e a r ......................................   17
FIGURE 9.5 THE DIFFERENT MEANINGS OF LINEAR AND COGNATES. . .  18
IN FRENCH AND ENGLISH
3, a n g le .........................................................................................................18
4, mean /  /a m oyenne ............................................................................... 19
4. DISCUSSION..........................................................................................................21
5. SUB-CONCLUSIONS................................................................................................ 23
RESULTS: VERBALS Definitions 9.2
1. INTRODUCTION
The sub je c t  of "de f in it io n s "  was an ear ly  focus of the research. The 
B r it ish  teachers TEA, TEG and TEH were su rp r is e d  by the demand for 
de fin it ions by the pup ils  when they  f i r s t  took up the ir  posts in 1986.
[1.] In the extensive periods of lesson observation 1987-89 in the 
French and Eng lish  schools less ev idence of th is  demand was found than 
expected, instead, a s tudy  of de f in it ions became but one part of tes t ing  
the assumption of CSL. Inev itab ly  there  is some over lap  between th is  
chapter and others  such as Chapter 8, 'Faux amis', s ince faux amis can 
appear as part of the word ing of a defin it ion. Where a faux ami is part 
of a defin it ion it is cons idered here. Also inc luded are  the de fin it ions 
invo lv ing  symbols, such as the defin it ion of a force.
Much of the chapter is der ived  from what I found in the schools, not 
ju s t  in textbooks. These defin it ions, and d if fe rences in them, gave real 
d if f icu lt ie s  to teachers  in the Eng lish  school when they  attempted to 
trans la te  the F rench  text and to stay  as close to the French as 
poss ib le while work ing  in Eng lish .
2. SUB-HYPOTHESES
a. Where de fin it ions are used, the content of these de fin it ions will be 
the same in Eng lish  and French . The sc ie n t i f ic  language of 
de fin it ions will be in ternationa l.
b. Where the re  are sets of in te r- re ia ted  words the re  will be:
1) no ambigu ity  w ith in  a language.
2) complete co rrespondence between Eng lish  and French sets of in te r­
related words.
3) no faux. amis.
c. Where a choice of words is possib le, for the same phenomena, the 
choice made will be the same in Eng lish  and French , for the given 
level in the school.
1. See Chapter 6 'P rocedu res ' Section 2 'Teacher in te rv iews ' fo r 
quotations. Also re levant is Section 3 'Lesson observa t ion ' b.
'Appra isa l sp r ing  1988'.
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a. Examples from biology
Example 1, marne and marl.
The trans la t ion  of th is  word was a real problem fo r  the bio logy 
Teachers at the Eng lish  school, and was an example I was g iven when 
I asked fo r defin it ions. 'M arne' in French re fe rs  to sed imentary clay 
and limestone (calcaire). The nearest equ iva len t in Eng lish , 'marl' is 
a w ider word and cove rs  soil which has a s i l t  or clay base, with a 
layer of chalk on top.
The two words 'marne' and 'marl' have d if fe ren t  defin it ions.
Example 2, b iosphere and related words
There are severa l words re lated to b iosphere which gave trans la t ion  
problems to the teachers  at the Eng lish  school. The sets of 
equ iva len t words are recorded in f ig u re  9.1 below.
FIGURE 9.1 BIOSPHERE AND RELATED WORDS
ecosystim e genera l / ecosphere -  b iosphere.
ecosysteme (communautd) = biosystem /  ecosystem [2.]
biocenose  = community
p op u la t io n  = popu lat ion
b io tope  (h ab ita t)  = hab ita t
(T31:15. TFA ,T99:6 TFA, 5FB92, handout D3 fo r  Eng l ish  d e f in i t io n s . )
The d ic t ionary  Harrap 's  Sc ience (1985) is m isleading, g iv ing  the 
Eng lish  for 'b iocenose ' as "b iocenosis, biocenose", not 'community'.
There is the problem too tha t the word ' communautd' ex ists in French, 
but it is not applied by Robert (1984) to animals though 'h a b ita t  is. 
'B iocenose' and 'b io tope' are the p re fe rred  words in French, not 
' communautd' and 'h a b ita t .  From f ig u re  9.1 above it is clear tha t the 
Eng lish  'ecosystem' has a narrower meaning than the French 'ecosystem e'.
Each language the re fo re  has a d if fe ren t set of terms, and the re  is 
not a complete co rrespondence between the two languages which at 
the same time avo ids faux amis.
3. RESULTS
2. Accord ing  to Henderson (1979) 'b iosystem ', the names 'b iosystem ' 
and 'ecosystem' are synonymous.
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Example 3, Eu ry the rm s and stenotherms
The Penguin B iology D ic t ionary  (Abercrombie 1973), which was used by
the teachers at the Eng lish  school to check th e ir  t rans la t ions, g ives
the fo llow ing defin it ions.
EURYTHERMOUS Able to to lerate wide var ia t ions of temperature of 
environment cf stenothermous.
STENOTHERMOUS Unable to to lerate a wide var ia t ion  of temperature of 
environment.
The d if f ic u lty  the teachers at the Eng lish  school had was tha t while 
these terms exist in Eng lish  they are not necessar i ly  the words in 
cu r re n t  school usage in England.
The French textbook states,
c e r ta in e s  espdces ne to le re n t  Some spec ie s ,  the stenotherms 
que des v a r ia t io n s  l im it^es de on ly to le r a te  l im ited  v a r ia t io n s
temperature, e l l e s  sont d i t e s  in temperature wh ile  the
st<§nothermes; inversement les eurytherms to le r a te  much
especes eurythermes to le re n t  greater v a r ia t io n s ,
des v a r ia t io n s  de p lu s  grandes 
amplitudes. (5FB151)
S im ilar ly  TFA defined 'an im aux eurytherm es' as
qui sont capable a r e s is t e r  k which can r e s i s t  large 
de grandes v a r ia t io n s  en v a r ia t io n s  in temperature,
temperature. (T41:12)
Th is  is f ine  so far, the de f in it ions are the same as before. But
Larousse (1984) defines STENOTHERME as
se d i t  des animaux mar ins qui sa id  of marine an imals which 
ex igent une temperature a peu need a more or less  constant 
pr6s constante de m i l ie u .  temperature.
The defin it ion of ' Stenotherme' is the re fore  re s tr ic ted  in Larousse 
(1984) to marine animals.
TEB, in w r it ing  the f if th  year bio logy textbook chose to use the
Penguin defin it ion in Eng lish  when she wrote,
Eu ry therm ous spec ies are able to to lerate wide var ia t ions of 
temperature. Stenothermous species are unable to to lerate wide 
va r ia t ions  in temperature. (5EB158).
The other poss ib le words, po ik ilo therm ic (cold,- blooded) and 
homeothermlc (wwarm blooded) were not used at th is  point, though by the 
time a later handout was w r itten  they were used a longs ide the
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p rev ious  words eu ry therm ous and stenothermous as in the extrac t 
below.
Remember tha t  eu ry therm ous are organisms able to to lerate wide 
va r ia t ions  of temperature of the environment and stenothermous 
are unable to to lerate such varia t ions. The locust is 
stenothermous. Two other ways of g roup ing  organisms depend ing 
on whether or not they  maintain th e ir  body temperatures at 
constant, high levels. Homoiothermlc, or endotherm lc  or warm­
b looded  can maintain th e ir  own body temperature at constant 
levels by re leas ing large amounts of heat eg b ird s  and mammals; 
whereas p o ik ilo th e rm ic  or exotherm ic, or co ld  b looded are  animals 
whose body tem perature  is s t ro ng ly  Influenced by the cond it ions 
of th e ir  environment. Reptiles and inve r teb ra te s  are 
poik ilotherm ic. (5EB160). [3.]
It is in te re s t ing  tha t in the more up to date s ix th  year French 
bio logy book, the terms used were 1 homdothermes' and ' poTkilothermes' 
(p57) w ithout re ference to 'eu ry the rm ous1 or 's tenothermous1.
There Is the re fo re  am bigu ity  in French as to the meaning of the 
word 'stenothermous', which s t r ic t ly  speak ing  may be held to only 
app ly  to marine animals. 'Po ik i lo therm ic ' and 'homeothermic' have 
s im ilar meanings in Eng lish  and French. 'Stenothermous' would be an 
un l ike ly  choice of a s c ie n t i f ic  word In Eng lish  at f i f th  year level.
Example 4, xerophvte. mesophvte and hyd rophy te
Accord ing  to Henderson (1979) these terms mean:
XEROPHYTE: a p lant adapted to d ry  cond it ions, e ither having 
xeromorph ic ch a ra c te r is t ic s  or being a mesophyte grow ing on ly  dur ing  
the wet period, a lte rnat ive : xerophil, se rophyte .
MESOPHYTE: a p lant th r iv in g  in temperate climate with normal amount 
of moisture.
HYDROPHYTE: an aquat ic  p lant l iv ing  on or in the water.
The important fea tu re  to note here is tha t all th ree  defin it ions 
re fe r to plants.
At the time these words were debated Henderson (1979) was not 
ava ilab le  to me or to the teachers  at the Eng lish  school. TEA though,
3. For once, it appears  tha t  most of the terms were g iven to the pup ils , 
instead of g iv ing  them on ly  the words which were c losest to those 
used in the equ iva len t F rench  textbook. The p le thora of terms w ith in  
Eng lish  made fo r  a lot of new vocabu la ry  fo r pup ils  whose mother 
tongue was not even Eng lish .
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having a degree in botany, ins isted  that (T75:6) '-ph y te ' re fe rs  to 
p lants only, the re  being no term in Eng lish  tha t inc ludes animals. TEA 
and Henderson agree at th is  point.
Accord ing to the French tex t  year 5 page 153-4: [4.]
La r § p a r t i t io n  des v6g6taux et 
des animaux est l i§ e  a la 
c l a s s i f i c a t i o n  des e t re s  
v iv an ts ,  se lon leurs beso ins 
en e au . ..
-Les organismes hygroph iles:  
ne peuvent v iv re  que dans des 
m i l ie u x  t r§ s  hum id e s . . .A  cdte 
de p lu s ie u rs  esp^ces veg£ta les 
on trouve souvent des 
amphibiens adu lte s  et des 
gast6ropodes t e r r e s t r e s . ..
-Les organismes mesophiles: 
Leurs beso ins en eau et en 
humidity atmosph§rique sont 
mod£r£s. M s peuvent supporter 
des a lte rnances  de sa ison  
sdche et de sa ison  humide, 
c ’ est le cas d'un grand nombre 
d 'especes animales et 
v&g6tales du Nord Tun is ien  et 
de la p lupa rt  des pi antes 
cu ItIvees .
The d is t r ib u t io n  of p lan ts  and 
animals is  I inked to the 
c l a s s i f i c a t io n  of l i v in g  beings 
accord ing to t h e i r  needs fo r 
water.
The "hyd roph ile s "  can on ly  l iv e  
in very wet environments . . .  
. . .a lo n g s id e  severa l p lan t 
spec ies  are o ften  found 
adu lt  amphibians and land 
gastropods [Henderson 1979: 
c la s s  of asymmetrical mo lluscs]
The "mesophiles": t h e ir  needs 
fo r  water and humidity are 
in termediate. They can to le r a te  
a l t e rn a t in g  dry and wet seasons 
as Is the case of a large number 
of spec ies  of an imals and p lan ts  
in the North of T un is ia  and most 
c u l t iv a te d  p la n ts .
-Les organismes x6 roph i le s :  The "xe rop h i le s "  l iv e  in a r id
v iven t  dans des m i l ie u x  secs. environments.
The French text goes on to explain and g ive examples of animals and
plants which are 'xe roph ile s ' ie adapted to a r id  environments.
The terms ' h yg roph ile ' and 'mesophile' the re fo re  inc ludes animals as
well as plants. Th is  gave a problem in trans la t ion , given the
pressu re  to conform to F rench  usage. The teachers  even tua lly  came
down on the s ide of the Eng lish  usage.
Hydrophytes  are p lants which live completely or pa rt ia l ly  
submerged in water: obv ious ly  they have no d if f ic u lty  in obta in ing 
water. Mesophytes grow in normal well watered soil: normally the 
water they lose by transp ira t ion  is read ily  replaced from the 
soil, and so they need no special way of conserv ing  water. In 
con tras t  xerophytes live in d ry  cond it ions such as the desert: 
these are adapted to s u rv iv in g  d rought in va r ious  ways. (5EB113).
4. The word 'h yg ro p h ile ' is co rrec t. The French word ' hyd roph ile ' re fe rs  
to a) something tha t abso rbs  water, and b) " in s e c t  co ldoptdre no ir 
verd& ture qu i v it  dans les eaux stagnantes" (Robert 1984).
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The c losest Henderson (1979) gets to using the '-ph i le ' su f f ix  is an 
en try  under 'xeroph iious ' and even th is  is applied to p lants only, not 
to animals.
There appears not to be a term in Eng lish  cover ing  the needs for 
water of both p lants and animals as ex ists in French . The de fin it ions 
of these related words in Eng lish  and French are the re fore  
s ig n if ican t ly  d iffe ren t.
Example 5. mutualism, symbiosis, commensalism
On 12.2.88 in a meeting the teachers d iscussed what 'mutualism' meant. 
(T39:1). E ven tua l ly  the teachers  agreed tha t 'mutualism' meant 
'symbios is ' (explained below). TEA thought that while th is  word 
'mutualism' did exist in Eng lish  it was rare. Accord ing  to th is  
reasoning the trans la t ion  of 'mutualism' ought to have been 
'symbiosis '. But the p ressu re  at the Eng lish  school was to use 
term ino logy as close to the F rench  as possib le, the re fo re  'mutualism' 
was p re fe rred .
TEA on 23.2.88 bu i lt  up the fo llow ing table on the board (f igure  9.2): 
FIGURE 9.2 MUTUALISM AND RELATED WORDS
Parasi t ism -  + Where + b ene f it
Mutualism (symbiosis)+ + -  harm
CommensaIi sm + 0 0 no e f fe c t
TEA explained how the two columns with p lus minus and zero in them 
represented two organisms and the ir  e ffect on each other, which way 
round they were being of no importance. (T49:5,6),
The trans la ted  Eng lish  textbook used the heading "mutualism" not 
"sym b ios is" (p99) despite 'symbios is ' being the more usual word in 
Eng lish .
The d ic t ionary  Harrap 's  Sc ience (1985) equates ‘symbios is ' with 
'commensalism'.
Henderson (1979) g ives the fo llow ing defin it ions,
MUTUALISM: a form of symbios is in which both parties der ive  
advantage w ithout su sta in ing  in ju ry .
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SYMBIOSIS: l iv ing  together of d if fe ren t species not necessarily  
only those of mutual benefit; the term is often used fo r  an
association of mutual benefit which is more p rope r ly  called
mutualism.
COMMENSAL: an organism l iv ing  with another and shar ing  the food, 
both species as a ru le  benefit ing  by the association, or one 
benefit ing and the other not being harmed.
The French  textbook s imply has f ive  headings
Neutralisme, Competition in te rspec if ique , La symbiose ou mutualism, 
Le parasitisme, La predation. (5FB200-216)
In the related lesson in the F rench  school f iv e  headings were given 
(T90 5.5.88) " p reda tion , parasitism e, symbiose, commensalisme, 
antagonism e".
The defin it ions given by TEA agree with those g iven in Robert (1984). 
COMMENSALISME: COMMENSAL ISM
Asso c ia t ion  d 'organismes d 'espece A s so c ia t io n  of d i f f e r e n t  spec ies
d l f f e r e n te ,  p r o f i t a b le  pour I 'un which m utua lly  p r o f i t  each other
d 'eux et sans danger pour I 'a u t re .  w ithout danger fo r  e i th e r .
MUTUAL ISME:
A sso c ia t ion  de deux animaux 
d 'especes d i f f 6 re n te s  qui r e t i r e n t  
des b e n i f ic e s  r^ciproques de ce tte  
union, sans v iv re  aux d§pens I 'un 
de I 'a u t re .
MUTUAL ISM
A sso c ia t ion  of d i f f e r e n t  animal 
spec ies  to the mutual b ene f i t  of 
both w ithout l i v in g  a t the 
expense of e i th e r .
FIGURE 9.3 SUMMARY OF THE VARIOUS MEANINGS OF MUTUALISM 
AND RELATED WORDS-
Source Word Mean i n.q
Henderson symb i os i s 0 0 ( s t r i c t )
(1979) + + (usua l)
mutual ism + +
commensaI i sm + +
or + 0
TEA symb i os i s + +
mutual ism + +
commensaI i sm + 0
Harrap 's  Sc ience (1985).
sym b ios is  = commensalIsme
5FB200 neutra lism e 0 0
Robert mutual isme + +
(1984) commensa 1 isme + 0
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The d if fe ren t  meanings associated with the words can be summarised 
using the symbols of f ig u re  9.2 in f ig u re  9.3, where + means benefit,
-  means harm, and 0 means no effect.
There is the re fo re  am bigu ity  in Eng lish , and the p re fe rred  word in 
Eng lish  at school level is 'symbios is ' whereas the p re fe rred  word in 
the Tun is ian  bio logy texts was ' m utuaiism e'.
b. Examples from Phys ic s  
Example 1. a force
a) The d is t inct ion  between ' d ire c t io n 1 and 'sens '
In Eng lish , a force  is characte r ised  by its magnitude and 
d irect ion . Thus when descr ib ing  a force, the s ize and the 
d irect ion  of the fo rce  must be stated, or be clear from the 
context. In French , the re  are three  essentia l fea tu res tha t must 
be described, d irection , sens  and valeur. (Many references, see 
fo r  example 4FP89, or lesson T210).
The nearest Eng lish  equ iva len ts  to the F rench  'd ire c t ion ' are, 
'horizonta l d irect ion ',  or 've rt ica l d irect ion '.  A vert ica l d irection 
can then have an upward or a downward sense.
In F rench  phys ic s  both 'd ire c t io n ' and 'sens ' must a lways be 
. spec if ied, whereas in Eng lish  phys ics  u sua lly  one word which 
combines both meanings will su ff ice , the word 'd irec t ion '.
When in Eng lish  it is said that eve ry  fo rce  has an equal fo rce  of 
opposite d irect ion , in F rench  each force has an equal opposing force 
that has the same d irect ion  but opposite sense. (sens con tra ire  
T277:1).
In normal French usage, a phrase l ike 'se n s  unique' is used for 'one
way stree t ',  in con tras t  Van Roey (1988 p226) g ives an example of the
use of the F rench  'd ire c tion ' where the meaning is c lea r ly  tha t of
the Eng lish , inc lud ing  the 'sens'.
Ms a l l a i t  dans la They were going in the
DIRECTION de B ru x e l le s  DIRECTION of B ru sse ls
■ (T ran s la t ion  Van Roey).
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Therefore it is not poss ib le to argue tha t in Eng lish  d irection 
a lways inc ludes sense whereas in French d irect ion  can never 
implic it ly  inc lude the meaning of sense. But when a force  is 
described, the conventional defin it ion in Eng lish  has only 
'd irec t ion ' whereas F rench  in s is ts  on 'd ire ction ' and ’sens' being 
specif ied. Th is  sub je c t  was d iscussed severa l times between the 
phys ic s  teachers at the Eng lish  school and myself. They ins isted  
that in French phys ic s  ’sens' cannot exist w ithout f i r s t  
spec ify ing  a 'd ire c t io n '. (T230:3). My suggestion  that the use 
of pos it ive  and negative d irection could be used instead of 'sens ' 
was not understood. (T230:5). [5.]
b) Trans lat ion  at the Eng lish  school
Because of the p ressu re  to conform to the F rench  way of
explanation, severa l attempts were made to reconcile  the two
systems. 'Sens ' was va r iou s ly  trans la ted  as,
'o r ientat ion ' (4EP38),
'l ine of action ' (4EP58.69),
'v e r t ic a l ly  upwards /  downwards'(4EP75)
'd irec t ion ' alone. (6EPi35),
'd irec t ion ' and 'sense' (T211:10)
An example of the use of both 'd irect ion ' and 'sense' in a lesson
is when TEM said,
T:The two fo rces  have the same d irect ion  and value but not 
the same sense"(T211:10 TEM year 5).
5. Note tha t Whelan & Hodgson (1989) present th ree  d if fe ren t  de fin it ions
in the same textbook.
a) In the context of cu r re n t  th rough  a res is to r, they do use 
pos it ive  and negative, fo r  'sense' (p390).
b) On page 400 in the in troduct ion  to the 'magnetic force  on a moving 
charge ' they  say, "We rep resen t the magnitude, d irection and 
sense of the magnetic f ie ld  by the magnetic f lu x  dens ity  B."
c) A few lines later in explanation of a diagram they write, "the 
tangen t to a f ie ld  line at a point g ives the d irection  of B at 
tha t point", the diagram having an arrow  on it ind icat ing  the 
sense. While a tangen t could have two 'senses' at 180® to each 
other, in p ract ice  the d is t inct ion  between d irect ion  and sense is 
not usua lly  made the re fo re  in th is  case d irect ion  implied sense, 
though the arrow  on the diagram made sense exp lic it.
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c) U n it  vecto rs
The 'un it  vector ' system of mathematics is used in France and 
Tunis ia. There fore  force  was defined using un it  vectors, and 
these were in va r iab ly  p resen t whenever equations of fo rces  were 
wr itten . The un it  vector system was used fo r  the defin it ions, and 
also when ca lcu lat ions were done on the combining of forces. [6.]
The implications fo r the use of unit vecto rs in the w r it ing  of 
equations are cons idered in Chapter 21 'Equations '. Here, the 
defin it ions, both in verba l and symbol form, are of interest.
Force, when f i r s t  in troduced  in the fou rth  year, was defined in
terms of un it vectors. In symbols th is  was:
F = F I f. (4FP56).
In words th is  means:
A force  which is exerted on a moving body causes a change in 
the ve loc ity  vector of the centre of th is  body. (4EP31-2).
In Eng lish , the equations F = ma and F = mv2/2 are more l ike ly  to 
be used, w ithout any re ference at all to un it vectors.
The defin it ion of a fo rce  at school level is the re fo re  not the same 
in Eng lish  and French , p a r t ly  due to the F rench  use of un it vectors, 
and pa rt ly  due to the F rench  d is t inct ion  between 'd ire c t ion ' and 
'sens '.
Example 2. speed and ve loc ity
In Eng lish  the re  is a d is t inct ion  between 'speed', which is a 
magnitude, and 've loc ity ',  which is a vector quantity . French has 
only one word, 'v ite sse ', which is genera lly  equ iva len t to the Eng lish  
'speed'. When one wants to emphasise the vector quantity  in French , 
the express ion 'v e c te u r  v itesse' is used. Defourneaux (1980 p122) 
exp la ins that,"  v itesse (sca la ire )" is speed, and ' 'v ite s se  (vectorie lle) 
is ve loc ity . He also notes that,
6. In con tras t  it is worth noting tha t the so called 'para lle logram ru le ' 
of combining fo rces  which d iv ides a force  into two component 
d irect ions and uses vector addit ion and sub trac t ion  to combine them, 
while ex ist ing  in F rench , (Defourneaux 1980 p62 mentions it) was not 
taugh t in the Tun is ian  schools.
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Le terme 'v e lo c it y '  est t re s  The term, v e lo c i t y ,  is  used a 
largement employ^ en langage lo t  in s c i e n t i f i c  language to mean
s c ie n t i f iq u e  m§me pour d£signer speed, the converse being true
la grandeur s c a la i r e ,  I ' in v e r s e  in popular usage,
se produ isant dans le langage ( t r a n s la t io n  IL).
courant.
To conform as c lose ly  as poss ib le to the French , at the Eng lish  
school F rench  'v itesse ' was trans la ted  as ‘ v e lo c ity 1 and 'v e c te u r  
v ite sse ' as 'vecto r ve loc ity '.  Th is  is completely d is to rt ing  Eng lish  
usage, and the teachers were aware of th is , fo r it was they who 
f i r s t  pointed out the example to me. Also, 'vecto r ve loc ity ' is 
tautologous. In Eng lish  've loc ity ' is a lready a vector quantity . (T208:11).
The Eng lish  d is t inct ion  between 'speed' ( 'v itesse ') and ve loc ity  
( 've c teu r vitesse') ex ists  In French , but is expressed in d if fe ren t  
words. 'V itesse ' cannot be equated with the nearest equ iva lent 
Eng lish  word 've loc ity '.
Example 3. momentum
Though te chn ica l ly  not a question of defin it ions, momentum is 
inc luded here as it fo llows on from ve loc ity  and force  as another 
vector concept, and d if fe ren t  terms are used in French and Eng lish  for 
the same concept.
In F rench  the re  is no s ing le  word for the Eng lish  word 'momentum'. 
Harrap 's  Science (1985) g ives three possib le terms for momentum. 
fo rce  vive, fo rce  d ’imputsion, quan tity  de mouvement
6FP63 has vecteu r quan tity  de mouvement and proceeds to g ive the 
defin it ion as the p roduc t of the mass times the ve loc ity , as in Eng lish , 
so it is obv ious tha t momentum is being re fe rred  to.
The teachers appeared to have been well aware of the Eng lish  term, for 
the heading of one section is, "Momentum of a point mass". Two lines 
later though, the formula is g iven in the F rench  way,
p = mv
and the terms are defined as:
p: vector momentum at the time t
v: ve loc ity  at time t m: mass of the point mass. (6EPi45)
iI
I|
Later in the same book (p94,95) the Eng lish  term, momentum, is used 
co rrec t ly ,  and not the term 'vecto r momentum'. Th is  latter term is in 
fac t tauto logous, for momentum is by defin it ion a vector quantity .
F rench  and Eng lish  have the re fo re  d if fe ren t term ino logy fo r  the concept j
of momentum, a d iffe rence su f f ic ie n t ly  great tha t the teachers found it \
d if f ic u lt  to t rans la te  from the French and stay close to the French
usage. •
c. Examples from Chem istry 
Example 1, Normality
Th is  is an outmoded concept in Eng lish , and has been replaced f i r s t
by the term 'molar ity ' then 'mole per cub ic  decimetre'. A 0.1 M (molar)
solution would be expressed as 0.1 mol dm-3. As ear ly  as 1972 the
Association fo r Sc ience Education could recommend that,
S t r ic t ly  speak ing, the word “molarity" (whose use ca rr ie s  the r isk  
of confusion with molality) is now redundant, being on ly a synonym 
for concentration. I.U.P.A.C. recommends tha t it should not be 
used.(ASE 1972 p 10 cp ASE 1985 p12-13).
The term ' normalite' was used in the f if th  year French chem istry  
book (eg 5FC107) while the s ixth  year used moles per l itre . The 
problem here is the equ iva lence of defin it ions when an old and a new 
term inology exists.
As long as de f in it ions are chang ing, one in ternationa l defin it ion 
cannot exist, the re fo re  s c ie n t i f ic  language is not funct ion ing  as a 
constant language.
Example 2, Defin ition of an acid: pH
The quantity  pH is taken at school level in B r ita in  as,
- lg{[H+]/(mol dm-3)} (ASE 1985 p 19).
Th is  means tha t pH is related to the concentration of H+ ions, pH 
being a measure of ac id ity .
In Tun is ia  In contrast, while an acid is in it ia l ly  defined in terms of 
H+ ions, pH is defined in terms of H30+ ions. '
[H 30+] =  10-pH (5 F C 7 2 ,7 3 ,7 5 ).
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A French source (Corr iges 1988 p34) gave the same defin it ion as the 
one given in Tun is ia. The defin it ions, both the mathematical form and 
the use of H+ ions in Eng lish  and H30+ in French are d iffe ren t.
Example 3. S tandard  P re ssu re
ASE (1985) recommends tha t atmospheres be reta ined only for
rough comparisons and that,
all ca lcu lation work shou ld be based on the un it  Pa and its 
mult ip les kPa, MPa, mPa, etc. (p 12)
But many ca lcu la t ions in chem istry  are made based on the "S tandard
P ressu re  fo r gases". Th is  used to be one atmosphere, ie 101 325 Pa
or 760 millimetres of m ercury  (760mmHg). In a change s ince the
prev ious edition of ASE 's  'Chemical Nomenclature' in 1979, IUPAC now
apparen t ly  recommends tha t the standard  p re ssu re  fo r report ing
thermodynamic data be 105 Pa, but that normal boiling points be
reported assuming a p re ssu re  of 101 325 Pa as before. The chem istry
teacher 's  guide fo r  Nuffie ld  advanced chem istry  (Nuffield 1970 p57)
defines standard  temperature and p ressu re  (s.t.p.) as "273K &
760mmHg" (p57) and goes on to say,
Students can be told tha t an average value of 22.4 cub ic  
decimetres fo r the volume of 1 mole of gas molecules at s.t.p. is 
genera lly  accepted. (p57).
Also, fo r conven ience of doing ca lcu lations though it is not standard , 
a mole of gas at 293K (ie room temperature 20°C) and 1 atm (ie 760 
mm Hg or 101 325 Pa), occup ies approximately 24 dm3 (ie 24 l itres). 
The new p ressu re  of 100 000 Pa means an unhappy approximation of 
23.7 dm3 fo r 293K and 22.1 dm3 for 273K. Other correction  fac to rs  to 
convert  va r ious  tab les of quantit ies, are noted in ASE (1985 p 12).
A new 'S tandard  P re ssu re ' means that two s tanda rd s  are operat ing  
under the same name. Sc ien t if ic  language and its  defin it ions cannot 
be constant as long as two s tanda rd s  are in existence and when the 
two s tandards  are not used in comparable c ircumstances in two 
languages.
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d. Examples from mathematics
Example 1. a line.
The va r ious  de f in it ions in F rench  are:
i ) La Iigne es t un 
ensemble in f  in i de 
po in ts".(1FM173)
A ’ l in e '  is  an i n f i n i t e  se t of 
po in ts .
i i ) Par deux po in ts  
d is t I  nets
Through two d i s t i n c t  po in ts
(1FM175)
i i i ) demi-droi te . l i t :  'h a l f  a s t r a ig h t  I i n e ' .
(1FM181)
iv) segment de d ro i t e .  l i t :  'segment of a s t r a ig h t  l in e* .
(1FM182-3)
In a s im ilar way, the fou rth  year mathematics textbooks state:
. . .  To define the ve loc ity  frame of reference at point A, we 
refer again to the case of rec t i l inea r motion (fig 8) thus, we 
need only around point A, a part of the t ra je c to ry  small enough 
to be assim ilated to a segment line. Th is segment line has the 
d irection of the t ra je c to ry  tangent at point A.(4EP24).
We can assume B1B2 to be a segment line. (4EP26).
In only my second in te rv iew  with the B r it ish  teachers, on 12 October 
1986, the question of the defin it ion of a line was raised. At th is  
time the re  was no mathematician among the B r it ish  teachers. They 
were conv inced tha t the term 'l ine segment' did not ex ist in Eng lish . 
(TEG, TEH). The term to them was tauto logous as a line is obv ious ly  a 
segment, unless qualif ied , fo r instance, as an ' in f in ite ' line. (T3:31).
To them a line jo in ing two fixed points would be called a 'segm ent 
(1FM186) or a 'd ro ite ' (Robert 1984) whereas in Eng lish  th is  would be 
s imply be a 'l ine '. [7.]
There is a d is t inct ion  in F rench  between a 'l ine ' and a 's t ra ig h t  
line*. In Eng lish  a line is assumed to be s t ra ig h t  unless the re  is 
indication to the con tra ry .  In con tras t  in French , the sho rt  form of 
's t ra ig h t  line', 'ligne  d ro ite ' is 'd ro ite '. In other words it is fa lse 
to view the in it ia l sense of 'lig n e ' as a 's t ra ig h t  line' fo r if the
7. Longman (1985) has 'segment' as "the part of a line between 2 points 
in the line. The important point here is tha t two B r it ish  phys ic s  
teachers took the view tha t a line joined two points.
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French wants to s t re s s  that, the word 'd ro ite ' would be used. As
Defourneaux (1980) says,
—  (Iigne) d ro i te  
( s t ra ig h t)  I ine
In the Tun is ian system, a line is taught as coming from in f in i ty  and 
going to in f in ity .  Therefore  it is possib le to have the concepts of 
'ha lf a s t ra ig h t  line' (ie from a point to in f in ity ) ,  and 'segment of a 
s t ra ig h t  line', A ' dem i-dro ite ' has a s ing le  point as an o r ig in  and 
passing th rough  another known point, goes to in f in ity .  A 'segm ent or 
a 'd ro ite ' jo ins two fixed points. While 'segm ent is possib le in 
Eng lish , it is not the most usual word, and ' h a lf  a s t ra ig h t  line' is 
c lea r ly  a nonsense.
The d if fe rences can be summarised in the f ig u re  9.4 below.
FIGURE 9.4 DIFFERENCES BETWEEN THE FRENCH AND ENGLISH SENSES OF 'LINE1.'
Lorsque le contexte ne 
permet pas de confus ion , 
s t r a ig h t  I in e  es t tou jou rs  
abr6g§ en l in e ,  c o n t ra ! re -  
ment au fra n g a is  od Iigne 
d ro i t e  est abr6ge en dro itex  
on n'emploi done s t r a ig h t  
que pour in s i s t e r  
sur la forme re c t i  I igne.
When the context a I lows of 
no confus ion , s t ra ig h t  
l in e  i s  always shortened 
to l in e .  Th is  is  con tra ry  
to French where I igne 
d ro ite  is  always shortened 
to d ro ite . S t ra ig h t  is  
the re fo re  on ly  used to 
s t re s s  the r e c t i l i n e a r
form of the l in e .
(p59 Eng l ish  t r a n s la t io n  IL).
French to Eng l ish  
Iigne d ro it e / d ro it e  s t r a ig h t  l in e
I igne curved or s t r a ig h t  l in e
Eng l ish  to French
I i ne Iigne  d ro ite  
dem i-d ro i te 
segment de d ro ite  
dro i te
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Example 2. linear and cu rv i l in e a r .
in an ear ly  in te rv iew  with the th ree  B r it ish  teachers  my notes record:
D iscussion of the concept of l inear ity . As fa r  as TEG and TEH 
were concerned, ' re c t i- l in e a r '  and ' l inear ' were synonyms exact.
The image con ju red  up by ' l inear ' was of a s t ra ig h t  line graph. 
Therefore  'c u rv i l in e a r ' was a nonsense.(T3:32, 12 Oct 1986). [8.]
The mathematics textbook states:
. . . The c ir cu la r  motion is a plane motion with a c ircu la r  
t ra je c to ry .  (In the other cases the t ra je c to ry  is a cu rve . The 
motion is said c u rv i l in e a r  (sic).(4EP2)
The most usual Eng lish  view of ' l inear ' is tha t it is, or perta ins to, 
a s t ra ig h t  line. Longman (1985) g ives on ly th is  type  of defin it ion, and 
does not mention cu rves , except when it defines 'cu rv i l in e a r ' as 
"cons is t ing  of or bounded by cu rved  lines". James & James (1976, 
"motion") have " c u rv il in e a r  motion , motion along a cu rve " .
Rect il inear then se rves  to s t re s s  the fact tha t the l inea r ity  is of 
s t ra ig h t  lines. The sense of 'cu rv i l in e a r ' is ra re  in Eng lish . Th is  
de r ives from the way in Eng lish  'l ine' is assumed to be s tra igh t,  
unless o therw ise qualif ied , and while 'cu rv i l in e a r ' is possible, 'c u r v i -  
line' is not, fo r tha t would be a 'cu rve '.  In French , as argued above, 
the word fo r s t ra ig h t  line is 'd ro ite '. The word 'lig n e ' can be cu rved  
or s t ra igh t .  There fore  the re  French needs a word like 're c t iiig n e ' to 
s t re s s  the fac t tha t the line is s tra igh t.
'R ectiiigne ' is in fac t the ad ject ive  of the noun phrase 'l ig n e
dro ite '. Robert (1984, under the en try  're c t iiig n e ')  states,
Mouvement r e c t i  Iigne, R e c t i l in e a r  movement,
qui se propage en l ig ne  (movement) which propagates
d ro i t e  ' .  i t s e l f  in a s t r a ig h t  l in e .
A su itab le  trans la t ion  fo r 're c t iiig n e ' would be ' l inear ' or 
're c t i l inea r ' hence 're c t i l in ea r  motion'. (Longman 1985).
8. Note: the trans la t ion  of 're c t i l in ea r ' is not ' re c t ilin d a ire ' but
're c t iiig n e ' (Defourneaux 1980 p59). Accord ing to Robert (1984) and 
Larousse (1984), ' re c t ilin e a l re' is a word used in photography for 
lenses which g ive images tha t are not deformed on the ir  edges. 
C lear ly  're c t i l in ea r ' is a faux ami. But the re  is more here than faux 
amis invo lved, fo r the whole context of the de fin it ions is d if fe ren t.
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This information can be summarised in the f ig u re  9.5 below.
FIGURE 9.5. THE DIFFERENT MEANINGS OF 'LINEAR' 
AND COGNATES IN FRENCH AND ENGLISH
French to Eng l ish
r e c t i  1 igne re c t i  1 inear
= or 1i near
r e c t i l ig n e  ( ie is  the c u r v i 1 inear
along a s t r a ig h t opposi te ( ie  along a
1 i ne) of curve)
c u r v i1igne = curve (not 
'cu rv i 1i n e ' )
E ng l ish  to French
rec t i 1 inear — r e c t i  1igne 
(mathemat ics)
r e c t i  1in e a ire  
(photography)
Example 3, angle
TEA reported to me (T3:33) she could not use the word 'angle', but 
instead must use 'opening of an angu lar segment.'
Th is perhaps der ives from the primary defin it ion of an angle which
is, to c ite Robert (1984) again,
S a i l l a n t  ou ren tran t form£ Acute or obtuse angle 
par deux l ig ne s  ou deux formed by two in te rs e c t in g  
su rfaces  qui se coupent. l in e s  or su r fa ces .
It is not a question of the use of the French 'ang le '. Quid uses 
'angle' w ithout qua lif icat ion . (1985 p181c, 175b). Rather, the school was 
ins is t ing  tha t teachers followed the way s tuden ts  had been taught.
The phrase 'opening of an angu la r segment' was the term the 
teachers of mathematics had decided upon for the French 's e c te u r  
an gu la ire  s a illa n t ' (1FM224).
When 'angle' is combined with 're c t i l inea r ',  as in 'ang le  re c tilig n e ' the 
trans la t ion  in Eng lish  cannot be 'l inear angle ' or ‘ rec t i l inear angle ', 
as these terms are a nonsense in Eng lish .
The reason why the express ion 'ang le  re c tilig n e ' is possib le in 
French der ives from the de f in it ions of a line and an angle. In
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French a line is a set of po ints on a plane. Therefore  'ang le  
re c tilig n e ' s imply means an angle between two s t ra ig h t  lines. For, in 
the F rench  system, an angle can be between two planes, or between 
two lines. The re c t ilig n e  is to emphasise that the angle is between 
two lines, not two planes.
in contrast, the context in Eng lish , not the terms, determine whether 
it is an angle between lines or an angle between planes.
In o rder to d is t ingu ish  between 'angles between planes' and 'angles 
between lines', and also cope with lines tha t were themselves 'ha lf 
l ines', at the Eng lish  school the Eng lish  words had to be adapted to 
follow the F rench  de f in it ions of an angle. [9.]
Example 4, mean /  la movenne
B r it ish  school ch i ld ren  are taught, ce rta in ly  by the f if th  year of 
secondary school the d if fe rence  between the,
MEAN: numerical average, (sum of components d iv ided  by the number 
components)
MEDIAN: middle value, when the f ig u re s  are a rranged  in ascend ing or 
descending o rder
MODE: most popular, most f requen t  class or group. (Definitions IL).
In addit ion Eng lish  has the terms CLASS AVERAGE, and PASSMARK.
There are severa l problems. The concept of a var iab le  passmark in 
examinations sca rce ly  ex ists  in Tunisia. I have never heard of a 
d if f ic u lt  paper in Tun is  being moderated by lowering the passmark. 
Neither, in f requen t d iscuss ions  on th is  point in Tun is ia, has th is  
fea ture  of B r it ish  examining been understood, except as something 
done by B r it ish  people, and not done in Tunis ia.
9. Other related terms are: an acute angle, ie less than 90° is called 
se cteu r an gu ia ire  s a i l la n t , and an obtuse angle, measuring between 
90° and 180°) is called 's e c te u r angu ia ire  re n tra n t .  (1FM224).
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The problem is pe rhaps best exp la ined by the de fin it ion  g iven by 
Robert (1984):
'La moyenne' then has two senses, the mean, and the passmark of 
f i f t y  pe rcen t (or equ iva len t) . The word is used in both senses where 
two are needed in Eng lish .
D§fourneaux (1980 p50) also notes tha t the ad je c t iv e  'moyen' can have 
severa l t ran s la t io n s  in Eng lish  in p a r t icu la r  'm iddle ' and 'medium1, as 
in " Moyen Age, M idd le Ages" and " d 'un  ig e  moyen, m iddle aged".
'C lass average ' is t rans la ted  by 'la  moyenne a r ithm d tiq ue '. Th is  too can 
be called 'la  moyenne' as fo r  instance in T:9:22 when I was told tha t  
'la  moyenne' was 14 or h ighe r fo r  eve rybody  in the school.
A s tuden t of mine at the U n iv e r s i t y  of Tun is, May 1990 said, "I d id n ’t  
get the average". I have s ince  g iven th is  sentence to over 150 of my 
s tuden ts  and asked them what was wrong with the sentence. To date 
no s tuden t has been able to co r re c t  the sentence, no one has 
suspected  tha t the problem with the sentence was with the word 
'average ' and not with its  grammatical cons truc t ion .
Harrap 's  Sc ience (1985) D ic t ionary  t rans la te s  'mean' as 'la  moyenne' 
w ithout comment, g ives on ly  the ad jec t ive  fo r  'median' ("median a r te ry ,  
a rte re  mddiane") om itt ing the noun form, and fa i ls  to l is t  at all the 
‘ 'mode'. (French 1 Ie mode', Robert 1984). [10.]
10. S tandard  A rab ic  d ic t iona r ie s  such as Wehr (1979) are s im i la r ly  weak. 
Doniach (1972) g ives on ly  'average (mean)' as 'mu<ddal' and 'median' as 
munaSSif, not l is t in g  'mode' or 'passm ark '.  Sou iss i (1968) in a 
comparative s tu d y  of the A rab ic  and French  vocabu la ry  of 
mathematics sugges ts  'minwaal' fo r 'mode'. In Tun is ia  the general 
word fo r 'average ' can have the whole range of F rench  meanings, as 
in fo r instance in the phrase 'ma <ndil< sh Ilm u 'dd l f i l  aH saab?  
haven 't  you got the average in mathematics?' (White s is te rs  n.d.) 
where the average c le a r ly  re fe rs  to the passmark.
LA MOYENNE Moyenne
a rithm e tiq ue  de p lu s ie u r s
LA MOYENNE. A r i th m e t ic a l  average 
o f severa l numbers, the sum of 
these numbers d iv ided  by how 
many they are . . .  h a l f  the 
number of p o in ts  that can be 
obta ined (5/10, 10/20). To 
have the average.
nombres, quo t ien t de la somme 
de ces quan t it6 s  par leur
nombre... la m o it ie  des p o in ts  
qui on peut o b ten ir  (5 su r 10, 
10 sur 20). A v o ir  la  moyenne.
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On consu lt ing  Robert (1984) it is clear that the de f in it ions of ' le 
mode' and 'la  mediane' are exactly  the same as in Eng lish . The 
problem is tha t they are l it t le  used and understood if at all at 
school level. In Eng land these basic d is t in c t ion s  would be taugh t 
before the end of the f if th  year at secondary school. There is also 
one word In F rench , 'la  moyenne' to cover 'mean' and 'passmark '.
4. DISCUSSION
A s tudy  of de f in it ions has shown that there  are s ig n if ic a n t  d if fe rences  
between French  and Eng lish . These d if fe rences are at the level of both 
words and symbols. If CSL was va lid  such d if fe rences  would not exist. 
The d if fe rences  are p a r t icu la r ly  s t r ik in g  when mathematics is invo lved. 
That such basic concepts as a 'l ine ', an 'angle, and ' l in ea r ity '  shou ld  be 
d if fe ren t  in F rench  is an Important f ind ing . Combined with the use of 
un it  vector notation fo r the defin it ion  of a force, th is  suggests  tha t 
mathematics in F rench  has fundamenta lly  d if fe ren t  qua lit ies to tha t in 
Eng lish . Th is  is in s t r ik in g  con tras t  to the expected re su lt  tha t the 
constancy would be found espec ia l ly  in mathematics, with its h igher 
re liance than other sc iences on supposed ly  in ternationa l symbols and 
logic. (B. Wilson 1981).
The d if fe rences noted are only a few of the s impler ones, no doubt 
someone with greater mathematical knowledge than th is  researcher 
possesses could f ind  and explain other d iffe rences. The fa i lu re  happens 
va r iou s ly  because of am bigu ity  w ith in  one language, a lack of one to one 
co rrespondence between terms in Eng lish  and French , and sometimes 
because of faux amis. Where a choice of words is possib le, fo r instance 
with 'mutualism', the p re fe rred  vocabu la ry  is not a lways the same in 
Eng lish  and French . The content of a defin it ion can even change, such 
as with 'marne' and 'marie', 's tenothermous', '-ph y te ',  and 'pH'.
The defin it ion  of a fo rce  Is not the same in Eng lish  and French fo r at 
least two reasons: the way French  uses un it vectors, and the French 
needing to sp ec ify  'sens ' and 'd ire c t io n ' where in Eng lish  'd irec t ion ' will 
su ff ice . While fou rth  year s tuden ts  in England could feas ib ly  accept 
the F rench  d is t inct ion  between d irection and sense, it is h igh ly  un l ike ly  
tha t an Eng lish  s tuden t would be able to cope with the un it  vector
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notation, the re fo re  he would not be able to understand  e ither the 
symbols or the words used in the French defin it ion of force. While a 
force  is the same phenomena stud ied  in both languages, the l in gu is t ic  
express ion of th is , at school level in words and in symbols form, is 
completely d iffe ren t.
S im ilar ly , the re  is a clear d if fe rence  between Eng lish  and French 
de fin it ions in tha t v itesse  means speed (magnitude) and vecteu r v itesse  
means ve loc ity  (a vector quantity).
When it comes to the de f in it ions associated with 'normality ', even in 
Eng lish  they are evo lv ing: the sc ie n t i f ic  language is not stable.
S im ila r ly  in Tun is ia  with the textbooks, the two def in it ions exist, and 
could be found a longs ide each other. It takes time to change 
conventions, and it cannot be assumed d if fe ren t languages and coun tr ies  
will be in step. Constancy cannot be expected in times of language 
change.
The d if fe ren t  ways of defin ing  pH, espec ia lly  the F rench  p re ference for 
a use of [H30+] instead of [H+] has repercuss ions  fo r  the w r it ing  of 
the formulae of acids. Thus the same C o rr ig 6s (1988 p33) has I'acide  
ch lo ro hyd r iq ue  as (H3O  + Ch), instead of the more usual 
in Eng lish , (H+ + Ch).
It will take time before the new Standard P re ssu re  is fu l ly  accepted 
and used w ithout exception, if it ever is. Given tha t the re  are changes 
being negotiated, CSL is not being maintained. S tuden ts  and teachers 
a l ike  could also be confused if they  are not aware tha t the re  are 
c u r re n t ly  two k inds  of "s tandard  p ressu re" .
The word 'l ine ' is a faux ami of 'lign e '. The basic work ing  concept of a 
line is d if fe ren t  between Eng lish  and French. When the de r iva t ive s  of 
the concept are cons idered such as the dem i-d ro ite  and segm ent de 
droite, attempts to follow the F rench  way lead to ab su rd it ie s  like 
'h a lf -a -s t ra lg h t - l in e ' .  Th is  example i l lu s tra tes  well the d if f icu lt ie s  of 
pu rsu ing  one system in another language. The cons tra in t  of conform ing 
as close as poss ib le to the F rench  lead to a usage of words which is 
unusual in Eng lish .
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Sim ilar ly  're c t i l in ea r ' is a faux ami, the French being ’ re c t ilig n e ' not 
' re c t ilin d a ire '. Usages of ' l inea r ' and 'cu rv i l in e a r ' a re  d if fe ren t  in 
Eng lish  and French in part because of the d if fe ren t  de fin it ions of a 
line.
The concept of a var iab le  passmark bare ly  ex ists  in French , the re fo re  
the re  Is confusion fo r F rench  speak ing  studen ts  of Eng lish  between a c lass 
average and a pass mark. Th is  word i l lu s tra tes  well the point tha t it is not 
only a matter of co rrec t  words, but of understand ing  how the systems are 
d if fe ren t in the F rench  and Eng lish  speak ing worlds.
5. SUB-CONCLUSIONS
a. Defin it ions in sc ience in Eng lish  and French are not necessar i ly  the 
same in form or content.
b. When severa l in te r- re la ted  words are used in making defin it ions, the 
in ternat iona lness of de f in it ions is not helped when the re  is 
ambigu ity  w ith in  a language, and the s ituation can be fu r th e r  
complicated by faux amis and a lack of co rrespondence between 
related words in the two languages.
c. Given tha t a choice of words ex ists  to define the same phenomena in 
Eng lish  and French , it is not possib le to assume that the same choice 
will be made in each language at school level.
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1. INTRODUCTION
The language of sc ience has its own specia lised vocabu lary  of qua lif­
ication and descr ip t ion . The use of qua l if ie rs  is ca lled 'co llocation'.
When two or more words f req uen t ly  occur together they make what is 
known as a 'co llocation '. Examples are Intense  heat, dense  system  (of 
roots). . . (Kennedy & Bolitho 1984 p65).
Or as Godman (1976) says
Collocation is the habitual association of a word in a language with 
other pa rt icu la r  words in sentences. For example: a) a force  ac ts  at ' 
a point; b) a fo rce  ac ts  in  a g iven d irection; c) ch lo r ine  ac ts  as  an 
ox id is ing  agent. (p75).
In th is  chapter a few examples of collocation are stud ied , along with 
other d esc r ip t ive  words tha t d if fe r  between Eng lish  and French . The 
chapter is re la t ive ly  sho r t  as l it t le  time has been spen t looking for 
these d iffe rences, bu t it is ind icat ive , in tha t d if fe rences  between 
Eng lish  and French  in the area of collocation in s c ie n t i f ic  language are 
shown to exist.
2. SUB-HYPOTHESIS
The desc r ip t ive  language of science, and its co llocations will be the 
same in Eng lish  and French  at school level. Names as such are  not the 
point at issue but names tha t descr ibe  and add to the information of 
simple names.
3. RESULTS
a. Chem istry
Example 1. k in d s  of chemical formulae. 
a) Data
FIGURE 10.1a TYPES OF FORMULAE
l ( C H 2 0 ) n  I I  C 2 H 4 O 2 1 1 1  C H 3 - C O O H
I V  H  0  V
I / /
1  1 1X 1 0 1 0 -c-c
| \ 1 \
H  O H
(A fte r  D£fourneaux 1983 p25, numbering a l t e re d  to s u i t  the th e s is )
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The Tun is ian  te x t  (6FC) used the terms in f ig u re  10.1b below. 
FIGURE 10.1b TERMS USED IN THE TUNISIAN TEXTBOOK
The s ixth  year French bio logy text (p33-4) used as an example for
k inds  of sugars: " L e u r  form ule b ru te  e s t Ce(H20)$ " ie II as
above. The s t ru c tu re s  of th ree  of them were also drawn out in a
way called "fo rm ules dbve loppees" as in VI below.
FIGURE 10.1c FORMULE D£VEL0P£E
ch2oh
1
H £--------
A</H
- 0  H Glucose
(6FB34)
1 \0H
6h c--------
I
Tin
I
Ah
It was by a ttend ing  chem istry  lessons in F rench  and hearing these 
terms, tha t I was f i r s t  a le rted  to a poss ib le  d ifference.
b) Lack of agreement in French
D6fourneaux (1983 p25) has the fo llow ing names and trans la t ions . The 
numbering re fe rs  to f ig u re  10.1a above.
FIGURE 10.2a FORMULAE TERMS AS TRANSLATED BY DEFOURNEAUX
1 = formule cent&sim ale b ru te emp i r 1c a 1 formula
11 = centos Imale molecu lar
111= d&veloppbe condensed s t ru c tu ra l
IV = d c la td e s t ru c tu ra l
V = sch&mat i  que ske le ton (s ic )
As can be seen from f ig u re s  10.1bc & 10.2a the F rench  text book 
and D6fourneaux d if fe r  in severa l respects. F i r s t ly  the textbook 
lacks the  word "centeslm a le" and rep laces It with the word "b ru te ". 
Second ly  the textbook lacks the word "6da t6e "  and rep laces It 
with the word "ddvetoppbe". T h ird ly  the textbook adds the word 
"sem i" and rep laces "d&velopp&e" with "sem i-ddvelopp&e" .
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Th is  does not even co inc ide with the s implif ied  vers ion  tha t 
D6fou rneaux goes on to p resen t (p25-6), say ing  tha t the 
d is t in c t ions  between I & II, and III & IV, are ra ther academic, 
and tha t in p ract ice  the most cu r re n t  tran s la t ion s  are as in 
f ig u re  10.2b below.
FIGURE 10.2b DEFOURNEAUX'S BEST TRANSLATIONS
I e t  11 = formule cent&sim ale  em p ir ica l -i formula
I I I  e t  IV -  formule ddveloppde structural-*
(A fte r  Defourneaux 1983 p26 numbering system adapted).
There is the re fo re  incons is tency  w ith in  F rench .
c) Lack of agreement in Eng lish
The Eng lish  s ixth  year chem istry  text on page f ive , in agreement 
with Defourneaux labels both III and IV as " s t ru c tu ra l" .  The 
trans la t ion  fo llows D6fou rneaux 's  expanded l is t  when it re fe rs  to 
C3H8O as "molecular formula". (p52-3).
The am bigu ity  rea lly  comes when one tu rn s  to the two sources of 
recommendations fo r  schools in the UK: the Association fo r 
Sc ience Education (ASE)'s "Chemical Nomenclature" (1985) and the 
Inst itu te  of B io logy (lOB)'s "B io logica l Nomenclature" (1989). There 
is no d isagreement fo r I, and II. Neither are we here ta lk ing  
about stereochemical formulae. The problems come with what the 
IOB repo r t  ca lls  "d isp layed  (or graphic) formula". (IOB 1989 p 11). 
This, the IOB sta tes is a lso known as a " s t ru c tu ra l  formula", and 
goes on to ta lk  about a " fu l l  s t ru c tu ra l  formula and a "shortened 
s t ru c tu ra l  formula" such  as " CH20H(CH0 H)4CH0 " (p 11), which is 
the III (condensed s t ru c tu ra l)  of Defourneaux (1983) above. ASE 
(1985 p87-8) g ives a separate l ist, and does not confuse 
"d isp layed  formula (or g raph ic  formula)" with the type s  of 
s t ru c tu ra l  formulae. Acco rd ing  to ASE (1985), IV above would not
qua l ify  as " fu l l "  s ince the hydrox ide -OH Is not drawn out 
in fu l l ,  -O-H.
the c r i te r ia  fo r  a fu l l  s t ru c tu ra l form ula . . .  a l l the bonds 
between atoms a re  shown. (ASE 1985 p88).
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That the bond between 'O' and 'H' is meant to be shown, is made 
c lear by the example which is drawn out in fu l l  of 
2 -h yd roxyp ropano ic  ac id . By the ASE (1985) de fin it ion , III Is a 
'shortened  s t ru c tu ra l  formula ' not condensed.
I cannot f in d  any use in the  Eng lish  t rans la t ion  of the 
express ion  " s e m i- s t ru c tu ra l"  which would p resum ab ly  re fe r  to III 
above, as does the  "sem i-ddve loppde"  of the  Tun is ian  tex ts  and 
classes.
There is the re fo re  a lack of systematic agreement or 
s tanda rd ised  convention  even in Eng lish .
Example 2. shapes of bonds
D6fourneaux (1983) has the  fo l low ing information as in f ig u re  10.3 
below.
FIGURE 10.3 DEFOURNEAUX ON SHAPES OF BONDS
\  /  
c=c
/  \
[French]
p lan; couches 
pIanes
[Eng l ish ]
p lana r;  p lanar laye rs V I 1
\
N~
/ 1
en t r l& d re t r ig o n a l V I 11
- i ­
i
t6 tra6d rIque te t rahed ra l IX
=c= r e c t i  I igne; 
d r o i t
rect111 near 
s t r a ig h t
X
(1983 p29, numbering added)
The s ix th  year chem is try  F rench  text says, p132, fo r  the reaction
RCH=CHR' + CI2 -> CI-CHR-CHR'-C i
Les carbones doublement The carbons w ith
I i6 s  passen t de la  double bonds change
s t ru c tu re  t r ig o n a le  6 from a p lanar
la  s t ru c tu re  td tra g o n a le . to  a te t rahed ra l s t ru c tu re .
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Th is means tha t the text re fe rs  to VII as "tr igona l" . TFF followed
th is  usage and wrote on the b lackboard, to d is t ingu ish  between the
carbons with double and t r ip le  bonds:
C:plane, tr igona l, molecule spatlale,
C:tetragonal. (T248:6)
These words 't r ig o n a l' and 'te tragona l' a re  not In Robert (1984) or
Larousse (1984), but it is c lear from the Grand Larousse (1971) tha t
't r ig o n a l' re fe rs  to VII or VIII and 'te tragona l' re fe rs  to IX. While
'trigonal* does ex is t in Eng lish , the better word would be 'p lanar '.  A
sim ilar word to 'te trahed ra l ' does exist in F rench  but in Tun is ia  fo r 
some reason the p re fe rred  word was 'te tragona l'.
The equ iva len t in the Eng lish  trans la t ion  (6EBii:13) says,
The geometric form of the molecule has changed: from the plane 
(sic) molecule of ethene to the spacial (sic) molecule of 
1,2-dibromoethane.
Here the teacher agreed with D6fourneaux's (1983) trans la t ion  of 
't r ig o n a l' as 'p lane' (sic) [ie planar]. At the same time another word 
was Introduced, 'spacia l' (sic).
TEK descr ib ing  another reaction, th is  time invo lv ing  a C^C bond 
becoming C-C, wrote on the b lackboard, "from linear molecule to 
spatia l one", (T255:5) and o ffered ve rba l ly  the a lte rna t ive  for 
spatia l as " te trahed ra l" .  In con tras t  TEL fo r  a s im ilar reaction said, 
"carbon was digonal (sic) becomes t r igona l" .  (T262:11).
The term ino logy In both languages the re fo re  lacks systematic cons is ten t 
agreement between sources, and equiva lence of meaning cannot be 
assumed. Th is  is p a r t icu la r ly  t rue  fo r the F rench  word 't r igona le ' 
which can re fe r to a p lanar shape due to the double carbon bonds 
(alkene, VII above) or a p lanar shape due to another element such as 
n itrogen having a s ing le  bond with a carbon atom (VIII above).
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Example 3. se l in te rn e
There are var ious k in d s  of salt, such as 'rock sa lt ' {'sel gemme') and 
‘sea sa l t1 {'se l m arin '). These, and other common names fo r the group 
of compounds called 'sa lts ' belong to non -sc ien t if ic  language or to 
old term ino logy.
'Sa lt ' as a sc ie n t i f ic  term can in French have at least th ree  
collocations. Two are the same: 'ac id ic  sa lt ' {'se l acide') and 'bas ic  
sa lt ' { 'se l basique '). A th i rd  sa lt  has d if fe ren t  words In Eng lish  and 
French.
Accord ing  to Longman (1985), a ZWITTERION is,
an ion with both a pos it ive  and a negative charge.
Accord ing  to Defourneaux (1983 p127) th is  is called a 
"he rm aphrod ite /se t in te rne"  On page 101 he has the follow ing, 
+NH3-R-C00- = se l in te rn e  zw it te r ion / inne r  salt.
The terms are not the re fo re  the same and a noun with a collocation 
in French 's e l in te rne ' has a separate noun in Eng lish  'zw ltte r ion '.
b. Phys ic s
Example 1. pos it ive  and negative,
(Cp Chapter 13 'Abbrev ia t ion s ' Section e. 'Mathematics' Example 1.)
Pos it ive  work = t ra v a il m oteur 
Negative work = t ra v a il re s is ta n t (5EP78)
'Pos it ive ' is trans la ted  as m oteur and 'negative ' is t rans la ted  as 
re s is ta n t  [1.] Defourneaux (1983 p43) adds another d ifference,
Subzero  temperature = tem perature negative
In Eng lish , while one cannot have a negative temperature, one can 
have a temperature of m inus so many degrees Celcius.
The word 'pos it ive ' is a faux ami in its own r ig h t  in non -sc ien t if ic  
language, as Van Roey (1988 p526-7) r ig h t ly  notes, while m issing the
1. 'Resistant ' is a faux ami which is documented in Chapter 8 'Faux amis' 
Section 3 ‘Results c. Ph ys ic s ' Example 5.
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d if fe rences in meaning in the sc ien t i f ic  domain. It is in te rest ing  
though to see how such a fundamental word in sc ience can have 
d if fe r ing  usages and trans la t ions .
4. DISCUSSION
Fu r th e r  e n qu iry  would no doubt reveal o ther examples of co llocations 
and other desc r ip t ive  terms tha t  are not the same In Eng lish  and 
French . The s ituat ion  is not helped when the re  Is a lack of c lea r ly  
accepted and defined terms in one or both languages. It is poss ib le fo r 
a noun in one language to be the equ iva len t of a noun p lus collocation 
in another.
5. SUB-CONCLUSIONS
CSL assumes tha t  the language of descr ip t ion  will be the same and 
the re  will be cons is tency  of term ino logy both In Eng lish  and French . The 
examples above are  su f f ic ie n t  to show that th is  is not a lways a va lid  
assumption: the language of descr ip t ion  is not necessar i ly  s im ilar 
between Eng lish  and French .
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Mathematics is an important sc ience in its own r igh t,  and other sub je c ts  
in sc ience depend on mathematics and espec ia lly  on its  logical reasoning. 
Therefore  the sc ie n t i f ic  language used in mathematics needs cons ide r ing  
in any tes t  of CSL. And one of the fundamental components of 
mathematics and logical reason ing are the l inkwords, a term used to 
cover con junctions, p repos it ions and logical connectives.
Accord ing  to Longman, a CONJUNCTION is:
a word (eg and  or when) tha t jo ins  together sentences, clauses, 
phrases or words.
While a PREPOSITION is:
a l in gu is t ic  form (eg by, of, for) that combines with a noun, pronoun, 
or noun equ iva len t to form a phrase with a re lation to some other 
word.
Therefore p repos it ions are  a subse t of conjunctions.
Actua lly  in Eng lish  even the d is t inct ion  between a preposit ion and a 
conjunction  is not c lear cut. For instance Thomson & Mart inet (1980 p73) 
c la ss ify  's in ce1 as a prepos it ion , and go on to say tha t it can be used 
as a "con junction  of time" and can in troduce other type s  of c lauses 
such as 's ince you don't t r u s t  him . . Here 's ince ' can mean 'seeing 
tha t/as '.  A word can funct ion  as a preposit ion and a conjunction . The 
heading 'L in kw o rds ' cove rs  all these uses of the word 's ince ', and the 
d is t inct ion  is not necessary fo r the purposes of th is  thesis.
Dawe (1983) explains:
In the Eng lish  language the re  are a group of words and phrases 
which se rve  to l ink p ropos it ions in reasoned argument. For example 
'suppose ', 'so th a t1, 'but ', 'e ither. . . or', 'if. . . then ' and so on. 
Th roughout the l ite ra tu re  va r ious  labels are used to descr ibe these 
words. (p331).
Dawe p re fe rs  the word 'log ica l connectives ' a fte r Gardner (1977). As the 
term 'logical connectives is c lumsy th is  thes is  uses the s impler term 
' l in kw o rds '.  (cp Ball 1986).
1. INTRODUCTION
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'L in kw o rds ' then is a term cove r ing  preposit ions, con junct ions and logical 
connectives. All are important in communication, and the question 
cons idered in th is  chapte r is how much these l in kw o rds  when used in 
sc ience are constant.
As will be shown later, l in kw o rds  are also an important part of 
reasoning ab i l i ty  in mathematics and of course in all reasoning.
Therefore  a te s t  of l in kw ords  is also a te s t  of the opinion tha t 
mathematics is re la t ive ly  cu ltu re  free.
a. The v iewpoint tha t mathematics is an easy sub je c t  to s tudy
through  a fo re ign  language
1) The Eng lish  school
In my notes of my in te rv iew  of the Head of the Eng lish  school I 
wrote, (T9:13)
The consensus here (Head and other teachers) was tha t maths 
was the easiest su b je c t  to teach via Eng lish  at the beg inn ing 
as lots of symbols etc were used.
Some of these symbols rep resen t l inkwords. The implication was 
tha t these ' l in k s ' are used extens ive ly , they c ross  languages, 
the re fo re  a sub je c t  tha t re l ies on them is easier to s tudy  
th rough  a fo re ign  language.
S im ilar reasoning was behind s ta rt ing  the teach ing of computing in 
Eng lish  in the f i r s t  term of Eng lish , computing being taugh t at 
tha t ear ly  stage by the Eng lish  staff. In the second term pup ils  
were in troduced  to Logo, (a beg inners computing language 
espec ia l ly  used in schools). So th is  assumption has a lready had 
the Immediate p ract ica l applicat ion  in the context of the Eng lish  
school, in tha t mathematics, and spec if ica l ly  computers, was the 
f i r s t  sub je c t  taugh t in Eng lish , and th is  was du r ing  the f i r s t  
term of learn ing  Eng lish  by the pupils.
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2) Lakramti (1982)
He reports  an inspecto r as say ing , [1.]
L '6 l6 v e  qui comprend ce que 
d i t  son p ro fesseur d 'h i s t o i r e  
ou de g^ographie comprendra, 
je  pense, le f ra np a is  u t i l i s e  
par son p rofesseur de 
mathematiques, vue que les 
s t ru c tu re s  des express ions 
u t i l l s 6 e s  en h i s t o i r e  ou en 
g6ographie sont beaucoup p lu s 
comp Iiqu6es que c e l l e s  
u t i l i s e s  en mathematiques
The pup il who understands 
what h is  teacher of
h is to r y  or geography says 
w i l l  I th in k  understand
given that the s t ru c tu re s  
of the express ions used in 
h is to r y  and geography are 
much more complicated than 
those used in mathematics.
the French used by h is  
teacher o f mathematics,
Here the common view tha t language Is more complicated in the 
humanities than in the sc iences is stated. Th is  argument can be 
used to ju s t i f y  the teach ing of sc iences in a fo re ign  language 
ra ther than a r ts  sub jects .  Actua lly  the complication is seen in 
terms of the humanities using long complicated sentences ra ther 
than sh o r t  p rec ise  sentences as in the sc iences.
b. Some of the ev idence aga inst the view that mathematics 
is cu ltu re  free.
D Roe (1977)
Roe (1977 p 11) confirms tha t the language of mathematics is deeply
rooted in words.
An important po int to note about the language of mathematical 
manipulation is tha t a lthough it appears to be s imply a m ixture 
of words and symbols, with in some cases words rep resen t ing  
on ly a ve ry  small p roport ion  of the text, it is r igo rous ly  
organ ised by the convent ions of verbal rea lisations.
The language of mathematics is f irm ly  linked to verbal 
conventions, and these need mastering if mathematics is to be 
mastered.
1. Th is  was in Morocco. An inspecto r of what, and at what level is not 
spec if ied. From the context it was probab ly  an inspector of 
mathematics at secondary  school level.
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2) Dawe (1983)
Dawe worked with immigrant ch ild ren  in London and gave severa l 
tes ts  to 53 Punjab i, 50 M irpu r i ,  50 Italian and 50 Jamaican 
b il ingua l ch i ld ren  who had been born in UK and a control group of 
167 Eng lish  monolingual ch i ld ren . [2.] '
What is important here is tha t he used a test of deductive
reasoning as part of his work. He concluded tha t deductive
reasoning was at the core of mathematical understand ing  and
logical reasoning, and deduct ive  reasoning depended on logical
connectives ( linkwords). He is not so naive as to suggest that
mathematics is concerned o n ly  with deductive  reasoning.
Nevertheless, the ab i l i ty  of the ch ild  to reason deduct ive ly  
lies at the core of t rue  mathematical unders tand ing  and is 
c lose ly  associated with the development of ab s tra c t  thought. 
(p325)
His statement tha t an important part of deduction is mastery of
'log ical connectives'(p331) is as follows,
There is general agreement among resea rche rs  as to the ir  
importance in read ing comprehension, learn ing, and th in k ing .  For 
example S tre vens  (1971 p 228-9)) writes:
They are essentia l fo r  express ing  any k ind  of complex, 
ab s t ra c t  and espec ia l ly  re cu rs iv e ly  ab s t ra c t  Ideas, whether 
sc ie n t i f ic  or not . . . they are v ita l not on ly  to an 
unders tand ing  of sc ience but equa lly  to complex logical 
though t and verba liza t ion  in any f ie ld  of d iscourse.
For ev idence Dawe re fe rs  the reader to theses by Delahunty 
(1973) and Gardner (1977).
The re su lts  of Dawe’s own work enables him to write,
It will be recalled tha t logical connectives are  words in the 
Eng lish  language which se rve  to link propos it ions in reasoned 
argument. The ab i l i ty  to use such words in Eng lish  has been 
reported as an important var iab le  in d is t ingu ish ing  high from 
low b i- l ingua l a ch ie ve rs  on a test of deduct ive  reasoning. A 
s im ilar re su lt  was found fo r  Eng lish  mono-linguals. Knowledge 
of logical connect ives was the s in g le  most im portan t
2. Dawe's work tested, a) The 'th resho ld  hypothes is ' concerned with 
add it ive  b i- l ingua lism . b) The ‘developmental interdependence 
hypothes is ' which p red ic ts  tha t the abstract ion  level of the mother 
tongue is important fo r  mastering conceptual techn iques connected 
with mathematics, c) The ' l in g u is t ic  d istance hypothes is ' tha t the 
c loser a second language and cu ltu re  Is to one's own, the easier it 
will be to funct ion  in tha t language and cu ltu re . .
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d isc r im in a tin g  va riab le  on the test of deduct ive  reasoning, 
accounting  fo r  about 1/3 of the variance. (p348, ita lics  mine).
In Dawe's work the su p e r io r i ty  of Eng lish  ch i ld ren  (the contro l 
group) over the b il ingua l ch i ld ren  on th is  variab le: logical 
connectives, is reported to be quite marked. The implication Dawe 
draws is tha t th is  area needs special attention by teachers.
The implication drawn here is tha t If mathematics were to be 
to ta l ly  cu ltu re  free  then all g roups would have done equa lly  well 
on the tests . L in kw o rd s  seem to be a good marker of p ro f ic iency  
in a language.
Also, g iven tha t monolingual ch ild ren  excelled s ig n if ic an t ly  over 
th e ir  b il ingua l coun te rpa rts  on l inkwords, and tha t l in kw ords  are 
ve ry  important in mathematics, then the re  are s trong  g rounds for 
cha lleng ing  the view tha t mathematics is an easier sub je c t  
to s tudy  in th rough  a fo re ign  language than say h is to ry  or 
geography. Dawe's ev idence is the s t ronge r  because he contro lled  
fo r 22 other var iab les. (p327).
2. SUB-HYPOTHESES
a. There will be a one to one correspondence between any two languages 
fo r the ' l in kw o rds ' used in s c ie n t i f ic  reasoning.
b. There will be no faux amis among them.
c. Mathematics, supposed ly  a symbo lic  language, will be least a ffected by 
chang ing the host language of teach ing, will be one of the easiest 
sub je c ts  to teach th rough  a n o n - f i r s t  language, and will be la rge ly  a 
cu ltu re  free  sub ject.
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a. Grammar books
Eng lish  Is blessed with w orks  on French w r itten  in Eng lish  which 
compare and explain the F rench  language with respec t to Eng lish .
These books po int out where Eng lish  can be an ami loyal and where it 
is a faux ami; where s im ila r it ie s  mean Eng lish  is a help and where 
pa r t icu la r  attention is needed because the re  are d if fe rences of 
meaning and usage to master. One such book is B y rne  & Chu rch i l l  
(1956). In th is  grammar book most of the p repos it ions and con junct ions 
are system atica lly  explained. But some of the express ions useful in 
sc ience are m issing. An example would be, 's ince/because x is 
va lid  then y and z fo llows'. B y rne  and Chu rch i l l  fa il to mention th is  
f requen t ly  used cons truct ion  in science, and thu s  fa il to g ive its 
equ iva len t 'e ta n t donnd que'. The example i l lu s t ra te s  another problem. 
When sc ien t is ts ,  or sc ience teachers, tu rn  to the language experts, 
they not in f requen t ly  f in d  the help s in g u la r ly  lack ing  ju s t  where it 
is most needed, in gett ing fo r instance the l in kw o rds  r ight.
Even worse, B y rne  and Chu rch i l l  in one instance make a mistake in 
the Eng lish  when they trans la te  both "A m esure que'' and "A 
p ropo rtion  que" (viewed as synonymous) as " in proport ion  as". Both 
l in kw ords  are ve ry  useful in sc ien t i f ic  reasoning. The former 
linkword would best be trans la ted  as 'to the extent that ' and the 
latter as 'in proport ion  to'. 'As' would subs t itu te  fo r both of them. 
Byrne  and Chu rch i l l  shou ld  not have grouped together A m esure que 
and A p ropo rtion  que imply ing tha t they are equ iva len t terms. (See 
below In th is  chapter, Section 3c. 'Defourneaux example 1' fo r a 
fu r th e r  d iscuss ion of these terms).
In another book of comparisons Astington (1980) devotes over f i f t y  
pages to l in kw ords  and to sentence bu ild ing  devices, the m arkers of 
the stages of an argument. He, in common with other texts, neglects 
to g ive examples across the whole spectrum of knowledge, inc lud ing  
the sc iences, and no sc ience spec if ic  examples can be found despite 
his extensive coverage of l inkwords.
3. RESULTS
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b. Maillot (1981)
Maillot recogn ises the importance of prepos it ions. He states tha t in 
general, the p repos it ions have developed independent ly  in each 
language and the re fo re  the re  is ra re ly  a f ixed correspondence 
between the two languages. He a rgues  tha t it is the most common 
prepos it ions which g ive the most problems, espec ia l ly  as the sense 
of such p repos it ions is often vague or neutra l, such as in F rench , 
de e t A or in Eng lish , ' f o r 1. (p76-7). [3.]
'S i' is also identif ied  as a problem word, though Maillo t 's  d iscuss ion 
of th is  Is not c lear. (p103). Otherw ise he has l it t le  to say about 
l in kw o rds  except tha t as a t ran s la to r  he makes the in te re s t ing  point 
tha t Eng lish  exp ress ions such as 'not less than ' or 'not exceeding' 
ought to be s tandard ised  to a form that would perm it immediate 
a lgeb ra ic  express ion , such  as ' in fe r ie u r  ou egal A, dgal ou su p e r ie u r  
A'. (p78).
Maillot also berates w r ite rs  in F rench  fo r l i f t ing  the express ion 
'and/o r ' and pu tt ing  it s t ra ig h t  into French as 'e t/ou ', as well as 
rep roach ing  w r ite rs  in Eng lish  fo r using such a con junction . What 
does it mean he asks. Does it mean a choice of, 'a alone, b alone, a 
and b,' or 'a and b, b alone'? To Maillot th is  is an example of bad 
Eng lish  being transmuted into French.
c. DSfourneaux (1980, 1983)
In his book "Do you speak sc ience" D§fourneaux has a whole section 
l is t ing  and comparing l in kw o rds  In French and Eng lish . (1980 p81ff). He 
ca lls  them " lo cu tion s '' and has severa l l is ts. [4.]
3. Sas tr i (1968) also notes the importance of p repos it ions  in his s tudy  
of a small sample of 100 sentences from Chemical Abs trac ts .  He 
states (p42) tha t the role p repos it ions play in a meta llurg ica l text is 
s ign if ican t ,  in tha t they  often determine the meaning of the 
sentence.
4. There is one small m istake in the Eng lish , 'se lon  que x  > 0 ou < 0 
(est p o s it if  ou n dg a tif) ' is t rans la ted  as "accord ing  as x > 0 or < 0 
(is pos it ive  or negative)". A better trans la t ion  would be 'when',
and if the purpose is to say, 'when x is pos it ive  or negative ', the re  
is an a lte rna t ive  way of sym bo lis ing  th is , at least at school level: 
'when x +ve or -ve '.
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From looking at the l is ts  c lea r ly  the re  are equ iva len t terms in the 
two languages, but they  a re  not a lways using the same words, or root 
words, even when one m ight expect th is . Seven of his examples are 
g iven below.
Ex 1, 'D ans la m esure ou' does not become, 'in the measure tha t ' or 'to 
the mesure that ' but, 'to the extent that ', (cp the d iscuss ion 
above in the in troduct ion ). In his other book (1983) he w r ite s  on 
th is  point,
En reg ie  g6n£rale, on emplo! In genera l,  'a s '  is  used
as  en a n g la is  quand on peut in E n g l ish  as A mesure
employer A mesure que en que can be used in French,
f rang a is .
(D§fourneaux 1983 p5 ) .
Contrast th is  with h is remark tha t when quand  has the sense of 
A mesure que, 'as' is often used (D6fourneaux 1980 p45). 'D ans la 
m esure oO' is an example of a conjunction  in one language being 
replaced by a prepos it ion  in another and how in tertw ined  the 
poss ib i l i t ie s  are fo r an accura te  trans la t ion .
Ex 2, 'S ou s  re se rve  que' is not 'under the rese rve  that' but 'p rov ided  
that'. ' Reserve' is a faux ami with in the l inkword .
Ex 3, 'II rd su ite  de . . . que' is not ' it  re su lts  from. . . tha t ' but ' i t  
fo llows from. . . that '.  'RAsu lte ' is a faux ami w ith in  the linkword .
Ex 4, 'D'oO Don t ire  (x > 0, que x  es t p o s it if) ' is not 'from where one
pu lls  out (x > 0, tha t x is posit ive) ' but 'which y ie ld s /g ive s  (x > 0, 
tha t x is pos it ive) '. [5.] Here I am not too happy about the Eng lish . 
The phrase "Which g ives x > 0" reads well, though it does not 
exactly  g ive the sense of the French, but the phrase "which 
g ives tha t x is pos it ive "  does not work.
Ex 5, 'Ce qu i s ig n if ie  que x>0 (x es t p o s it if) ' is not 'which s ig n if ie s
that ' but 'which means tha t  x>0 (x is pos it ive) '.  'S ig n if ie ' is a 
faux ami w ith in  the l inkword.
5. cp footnote 4, th is  chapter, Chapter 10 'D esc r ip t ive  language' Section 
3b. and Chapter 13 'Abb rev ia t ion s ' Section 3e. fo r  f u r th e r  d iscuss ion  
of the word 'pos it ive ' and its  abbrev ia t ion .
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Ex 6, ' Inversem enf is not ' in v e rse ly ' but 'converse ly '.  One does not 
begin a sentence in Eng lish  with ' in ve rse ly ' ,  instead 'conve rse ly ' 
is used.
Ex 7, 'cad re , dans le cad re  de' is trans la ted  as 'frame, framework, 
scope, w ith in  the frame of'. Apart  from the fa c t  tha t 'w ith in  the 
framework o f ’ would be a better trans la t ion , th is  word cad re  is an 
example of a common French  word tha t is used much more than its 
Eng lish  equ iva lents. H arrap 's  (1978) g ives examples of how many 
words can be used to t rans la te  th is  word or express ion.
1.(a) Frame (of p ic tu re , door etc) cas ing (of sh ip 's  screw, etc)
(b) Border (of map, etc,); se tt ing  (of scene); su r ro un d ing s  (of 
person), (c) Compass, limits, bounds, framework. DANS LE CADRE 
DES NATIONS UNIES, w ith in  the framework of the United Nations.
2. (a) Frame(work) (of b icyc le, etc.).(b) Lit: Outline, plan, 
skeleton (of book, etc.).
In no way could the Eng lish  be 'in the cadre o f  fo r 'cadre ' in 
Eng lish  re fe rs  to "the permanent nucleus of an espec ia l ly  (sic) 
m ilita ry  o rgan isa t ion" , or "a group of a c t iv is t s  work ing  fo r the 
Communist pa rty  cause". (Longman 1985),
A whole section is later devoted to the trans la t ion  of p repos it ions 
and other express ions. (Defourneaux 1980 p 151 f f ) Space does not 
permit rep roduc ing  the information in fu l l .  It will su ff ice  to 
summarise say ing  tha t Defourneaux deals with de, A, en, par, su r, 
dans, entre, pour, selon, sous, vers, au tou r de, en fonction  de, p a r  
ra p p o rt  A e t d ivers. One example, p164 (number 8 below), i l lu s t ra te s  
his material.
Ex 8, Vers is trans la ted  normally by "towards"(UK) or "toward"(US), or,
with compound words, the ending " -w a rd "  is used fo r  instance
'V ER S  le h au t becomes 'upward(s) '. But in sc ie n t i f ic  language
'v e rs ' is f re q uen t ly  t rans la ted  by 'to'.
— de A VERS B, from A TO B,
— x tend VERS 0, x tends TO 0 ,
la  s e r ie  converge VERS the s e r ie s  converges TO
une l im i t s .  a l im it .
(Defourneaux 1980 p164).
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Ex 9, 'Bo th1. D§fourneaux (1980 p 13 cp also p57) has a whole section on
the use of 'both '. One of his examples exp la ins tha t 'both ' is used
to t rans la te  les deux on ly  in the sense of 'each one
independently , {'I'un e t I 'au tre  ind&pendamment), and never in the
sense of the two w ork ing  together. Hence:
-des deux c6t£s de I 'a ng le  -on both s id e s  of the angle
- l e s  deux c6t6s forment un - the  two s id e s  form an
ang le. angle.
In his book, "Do you speak Chem istry" Ddfourneaux (1983) only 
mentions l in kw ords  in passing. For instance, he has a 
section dealing with en and quand  in causal re la t ionsh ips.
The example of 'A rnesure que' has been dealt with in 
example 1) above. Other addit iona l examples are g iven below.
Ex 10, ‘P a r ra p p o rt  A' can have the sense of 'to' ie 'w ith respect
to', as in the example which is from stereoisomerism.
Y es t en [p o s it io n ]  Y is  c i s ,  t rans ,
c i s ,  t rans , o rtho , m6ta, o rtho , meta, para
para par rapport & X. to X.
(DSfourneaux 1983 p34)
Th is is an example where a conjunction In one language is replaced 
by a preposit ion in another. Note how 'v e rs ' (example 8) above) can 
also be trans la ted  by 'to'.
Ex 11, While 'to proceed in paralle l w ith ' can be trans la ted  'se  derou le r 
en para lld le  avec ', 'to para lle l ' has the ra ther d if fe ren t 
trans la t ion , 'se  com parer A' lit: it is comparable to, it compares 
itse lf  to. (D6fourneaux 1983 p110-111 Eng lish  added IL).
4. DISCUSSION
L in kw ords  such as ' in ve rse ly ' are ve ry  important in sc ience and 
espec ia l ly  so in mathematics which, while being to a large extent 
invo lved with symbols, is not necessar i ly  free from the inf luence of the 
host language. Mathematics re l ies heavily  on l inkwords, and these 
l inkw ords  are a d i f f ic u l t  part of any language. There fore  mathematics 
may actua lly  be harder to s tu d y  th rough  another language than other 
sub jects .
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L in kw ords  are not easy to master, even in one's native language. Dawe 
found th is  was the one var iab le  where monolingual ch i ld ren  were 
supe r io r  to the b il ingua l ch i ld ren .
Maillot would l ike  to s tanda rd ise  express ions such as 'not less than ' and 
'not exceeding' in a form that would permit immediate a lgebra ic  
express ion. Th is is an example of one of the p re ssu re s  to make sc ience 
an internationa l language, in tha t a trans la to r  would l ike to see not 
on ly  equ iva lence between languages, but also a s tandard isa t ion  of the 
word ing so tha t a symbolic statement can be l inked to th is  word ing.
As conventional language books do not necessar i ly  p repare s tuden ts  of 
other languages to meet the demands of work ing  accu ra te ly  with 
l in kw ords  and espec ia l ly  th e ir  use in science, they  are an important 
part of the cu rr icu lum  fo r  the language teacher to sc ience students.
Th is  chapter has not stud ied  all the l in kw ords  tha t exist. Enough 
ev idence has been gathered to show that they are not necessar i ly  
constant. An in te re s t ing  line of fu r th e r  research would be to 
iden t ify  which l in kw ords  are important in sc ie n t i f ic  language, and in 
pa rt icu la r  the language of logic and mathematics, and to compare them 
all with equ iva len ts  in F rench .
5. SUB-CONCLUSIONS
a. There Is not a lways a one to one correspondence between
linkw ords  in Eng lish  and French . Th is is p a r t icu la r ly  t rue  of those 
l inkw ords  called 'p repos it ions ',  which are noto r ious ly  d if f ic u lt  to 
master in any language, yet upon which the whole meaning of an 
argument can depend. The problem of p repos it ions ex ists as much in 
the context of sc ience as in the ir  non -sc ien t lf lc  contexts.
b. There are a certa in  number of faux amis in the area of l inkwords.
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1. INTRODUCTION
Sc ien t if ic  language, it  has been asserted , has a common stock of 
prefixes, su ff ixes, and root words de r iv ing  mainly from Latin and Greek. 
(R ichards 1976 p xi, S tre vens  1977 p153, Aust in  & Howson 1979 p169). 
There are  also the fu r th e r  assumptions that the range of meaning will 
be the same when two languages are compared, and tha t minor spe l l ing  
d if fe rences are small enough to make it poss ib le to ignore them.
The word 'root' can be a m isleading term. App lied to Greek it can be a 
p re f ix  or a su ff ix ,  fo r  the root is the part of a word upon which the 
re s t  is built. An example would be the word b io logy, composed of two 
roots, a p re f ix  and a su f f ix  re spec t ive ly ,  'b io - ' and ‘-o lo g y1. Th is  
chapter does not need a c lear d is t inct ion  between what is a root, and 
what Is a p re f ix  o r su ff ix ,  co l le c t ive ly  known as an affix . The 
assumption of CSL is tha t all a re  sim ilar in the language of sc ience in 
Eng lish  and French .
There is a cons iderab le  amount of s c ien t i f ic  language not using the 
Latin or Greek sources. If CSL were to be s t r ic t ly  va lid , then even the 
non-Lat in  or non-Greek un its  would also be at least equ iva lent, if not 
the same, fo r  they  are used in the vocabu lary  of sc ience.
In th is  chapter p re f ixes and su ff ixes  are stud ied  and compared. The 
p r im ary  in te re s t  is in roots of Lat in  and Greek o r ig in , but o thers  which 
have a meaning In sc ience are also mentioned. Var ious examples are 
cited from Maillot, D6fourneaux and other sources, and other examples 
g iven where the re  a re  d if fe rences  in meaning between French  and 
Eng lish . The re su lts  show tha t the assumptions mentioned above are  not 
a lways va lid .
2. SUB-HYPOTHESES
Ignoring minor spe l l ing  d ifferences:
a) Sc ien t if ic  language, both words formed from a common stock of Latin 
and Greek roots, p re f ixes and su ff ixes , and those words formed 
from other language sources  will be constant.
b) The semantic f ie ld , ie range of meaning of a root is constant.
a. Larousse (1984)
Larousse  (1984) conven ien t ly  has l is t s  of p re f ixes  and su ff ixes  of 
Greek and Latin  o r ig in .  [1.3 These total some 280 or so (depending on 
how one counts the  va r ian t  spe l l ings).  The lis t, while large, cannot 
be cons idered  to be complete, fo r  the F rench  su f f ix  '- id d (s ) ', (Quid 
1985 p139c ff) which is used fo r  the level in taxonomy known as 
'fam ily ', is  not l is ted. By s tu d y in g  the l is ts  in Larousse  some 
spe l l ing  d if fe rences  between Eng lish  and F rench  can be noted.
Example 1, spe l l ing  d iffe rences .
These spe l l ing  d if fe rences  are: a) -coque fo r -coccus
b) ~6dre fo r  -hed ra l (eg dod&ca&dre = dodecahedral)
b. Maillot (1981)
1) Maillo t 's  views
Maillot (1981 p83) d ism isses the sub je c t  of p re f ixes and su ff ixes  
as unimportant, s ince he as a trans la to r  is more in terested in 
f in d in g  the equ iva len t of a term in another language and tak ing  
it en b loc , than in s tu d y ing  d if fe rences in meaning at the p a r t -  
word level. He does though have a rem inder tha t a p re f ix  can 
have more than one meaning (eg ' db- d d s - ‘ can mean separation, or 
be a negation). Also, he says  the re  are In Eng lish  combined words, 
w ithout a Lat in  o r ig in  such as 'uptake ' and 'p ic k -u p '.  These again 
he does not cons ider worth ana lys ing  s ince the equ iva len t in 
another language must be found as a whole.
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3. RESULTS
1. See G rev isse  (1975) fo r  massive detail on the uses of p re f ixes and 
su ff ixes  in F re n ch , ‘ and the s im ilar work fo r Eng lish  by Quirk  (1985).
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2) M u lt ip l ie r  prefixes.
Concern ing the P re fix e s  m u lt ip lica teu rs  Maillot makes severa l
points (p86-7) which a re  summarised below. He points out tha t
F rench  and Eng lish  have the same series ':
-La t in :  uni, bi, t r i ,  quadri. . . , multi.
-Greek: mono, di, t r i ,  te tra . . . , poly. [2.3
But Eng lish  also has another two se r ies ' which are pa rt  of the
sc ien t if ic  vocabu la ry .
-  s ing le , two, three. . . . mu lt i/po ly , (with a p re fe rence  fo r
mult i-).
-  double, t r ip le .
The Eng lish  examples given by Maillot are,
-"s ing le -phase ,  two-phase, th ree-phase, m u lt i-phase" 
- "s ing le -po le ,  two-pole, three-po le , mult i-po le", 
with also -  'doub le-po le 'and  't r ip le -po le ' in use fo r In the F rench
' d ls jo n c teu r b ip o la ire /  tr ip o la ire '.
Maillot sees a nuance of meaning between 'two' and 'th ree ', in the 
sense tha t such words s t re s s  the number, and 'double ' and 't r ip le ' ,  
which imply a narrower meaning as in the t r ip  sw itch 
'd ls jo n c te u r ' which must cu t two or three  w ires s imultaneously. 
(P86-7).[3.3
c. Maillot on p re f ixes and su ff ixe s  in chem istry (p174-5) -
Example 1. 'b i- '  and 'd i- ' .
F rench  uses 'b ioxyde ' fo r  'd iox ide '. At th is  po int F rench  is using the 
p re f ix  from the Latin  se r ie s  and Eng lish  is us ing the p re f ix  from 
the Greek se r ie s  of prefixes.
2. There is one small d if fe rence. ' b i-  and ' t r i - '  in F rench  can both have 
the extra letter 's ' added eg 'h isannue l' fo r  'b i-annua l' and 
't r isa n n u e l' fo r  't r iannua l '.
3. ASE (1985 p60) has a section marked as new s ince the p rev ious  
edition, exp la in ing  the use of the m u lt ip l ica t ive  p re f ixes di, b i- ,  
d is—; t r i ,  t r i s - ,  te tra - ,  te t ra k is - ,  ind ica t ing  two se r ie s  fo r labe ll ing. 
The exp lanations g iven a re  limited, and th is  is gett ing  into leve ls  of 
complexity In labe ll ing  compounds tha t is beyond school use. But a 
change of p ract ice  in one language ra ises the poss ib i l i ty  of a 
d iffe rence  o ccu r r ing  between Eng lish  and French .
Example 2. '-oxvde '
'-oxyde ' sometimes in F rench  gets subs t itu ted  by 'a n h yd r id e ' hence 
'a n h y d r id e  carbon ique ' fo r  'carbon dioxide' or 'a n h y d r iq u e  cu iv r iq u e ' 
fo r 'copper (II) oxide'. 'A n h yd r id e ' can sub s t itu te  fo r 'oxide' or 
'd iox ide '. Th is  is also an example of how an ad jec t ive  In F rench  j
'ca rbon ique ', can become a noun in Eng lish , 'carbon '.
i
Example 3. '-u re ' and '—Ide*.
'C h lo ru re  de Sodium' becomes 'sodium ch lo r ide ',  the '-u re ' becoming 
'—ide'. Th is  d iffe rence  is also noted by D6fourneaux (1983 p81).
d. D6fourneaux Do you  speak sc ience  (1980)
D6fourneaux has a whole section on term inations and pre f ixes p140- 
150. U n fo rtuna te ly  he leaves some work to do fo r  the Eng lish  reader, 
as he assumes a good knowledge of F rench  and exp la ins the Eng lish . He 
is though qu ite  he lpfu l, espec ia l ly  on the p re f ixes  and su ff ixe s  from 
a non-Latin  or non-Greek source.
Example 1. '- t r ic e '
The su f f ix  '- t r ic e ' is  the fem inine of - te u r  . Words with th is  end ing
are sometimes trans la ted  by ' - t r ix ' ,  sometimes by '-tor* and other
times Ind if fe ren t ly ,  ' - t r ix '  o r '-tor*. The examples g iven are: (p 146)
d ire c tr ic e  -  d ire c t r ix  [4.] 
gbnd ra tr ice  = generator 
b is se c tr lc e  ® b isec tr ix  or b isector.
Example 2. '-a b le ',  '- ib ie '.
There Is no ru le  fo r  the  correspondence between French  and Eng lish ,
and a ll fou r  poss ib le  va r ian ts  exist: (p 146)
' - a b le ' -  ' - a b le '  eg mesurable  = measurable
' - a b le ' -  ' — Ib Ie ' eg n d g lig eab le  -  n e g l ig ib le
' - i b i e '  -  ' — Ib Ie ' eg d iv is ib le  = d i v i s i b l e
' - i b i e '  -  ' - a b le '  eg expans ib le  ~ expandable
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ii
4. A fixed cu rve  in mathematics.
RESULTS: VERBALS prefixes and suffixes 12.6
Example 3. 's o u s -  and ' s u r - .
These common French  p re f ixes with sc ience spec if ic  meaning have
d if fe ren t  trans la t ions  In Eng lish .
's o u s - ' = 'under- ' eg sous-dSveIoppd  = under-developed
= 'su b - ' eg so u s tra c t io n  = su b tra c t io n
's u r - ' = 'o v e r - '  eg su ra lim en ta t io n  = overfeed ing (n u t r i t io n )
= 'su p e r- '  eg su ra lim en ta t io n  -  supercharger (engines)
[5.JC6.]
e. D6fourneaux, Do you  speak chem istry?  (1983)
Several examples are g iven but most have to do with remote names of 
minerals, and do not rea lly  belong to chem istry  at school level. The 
* '-y d e ' becoming '- id e ' has a lready been noted under Maillot (1981) 
Example 3 above.
Example 1. '- iq u e '
Ad jec t ives  end ing in '- iq u e ' and derived nouns become '—ic' in Eng lish . 
For instance lon lque  = ionic, phys iqu e  = phys ics .  (p1) Th is  shou ld 
cause lit t le  problem as the d iffe rence  is cons istent.
f. Other examples
Example 1. '-p h ile ' and '-ph v te '.
In chapte r 9 'Def in it ions ' Section 3a. bio logy, Example 4, xerophytes, 
the su ff ix  '-ph i ie '  Is d iscussed. While th is  su f f ix  '-ph i le ' has the 
same form and meaning in Eng lish  and French  when used fo r having a 
l ik ing  fo r another people (francophile), or as in chem istry  fo r a 
substance having a l ik ing  fo r another (an e lec troph ile  is a substance  
having an a f f in ity  fo r  e lectrons), '-ph i le ' does not accura te ly  
trans la te  a word l ike xdroph ile . For th is  word the su ff ix  '-ph y te ' Is 
requ ired . But '-p h ile ' In F rench  perta ins to both p lants and animals. 
The equ iva len t su ff ix  In Eng lish  '-phyte* perta in s  to p lants on ly, not 
to organisms in general.
5. Th is  last example, with the trans la t ion  of 's u r -  by 'su p e r- '  was not 
given by D&fourneaux, bu t was found by consu lt ing  the b i- l ingua l 
d ic t ionary , H arrap 's  (1978).
6. 'A lim entation ' is another faux ami, having a w ider sense than the 
Eng lish  "nou r ish in g  or being nour ished" (Longman 1985) and meaning 
also fo r  instance the su pp ly  of a town, or, mechanically , the feed ing 
fo r instance of a boiler. (Harrrap 's  1978).
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An addit iona l complication is the fac t tha t the su f f ix  -p h y te  does 
ex ist in F rench , and phile* does exist in Eng lish . Robert has 
"XEROPHYTES: B o t  P lan tes xe roph ile s". and Henderson (1979) has 
'xeroph ilous ' as app ly ing  to p lants only. Th is  is an in te rest ing  case 
where each language p re fe rs  a d if fe ren t  su ff ix ,  and fo r the lesser 
used su f f ix  re ta ins the usage of the main su ff ix .
The usage of -p h ile  and '-p h y te ' is the re fo re  d if fe ren t  in F rench  
and Eng lish , though the core meaning, type  of adaptation to the 
environment, is maintained.
Example 2. 'p lu r i -
in Tun is ia  a poster a d ve r t is in g  a 'sdm ina ire  p lu r id is c ip lin a ire ' was 
seen. The p re f ix  'p lu r i—' ex ists  in Eng lish , but the Eng lish  
trans la t ion  here would use the p re f ix  'm u lt i- ' (m u lt id isc ip l ina ry  
seminar). Yet the p re f ix  'm u lt i- ' also ex ists in F rench , eg 
'm u ltico lo re '.
A 'perenn ia l p lant' is a 'p la n te  vivace' (Harrap 's 1978) or a 'p lan te  
p lu r iann ue lle ' (Robert 1984) in French. Here the F rench  p re f ix  '- p lu r i ' 
is trans la ted  in Eng lish  by the p re f ix  'p e r- '.  F rench  does have words 
which use the p re f ix  'p e r - ' in the sense of last ing  a long time, fo r 
instance a r iv e r  tha t f lows all year can be descr ibed  as a 'so u rce  
pdrenne' and the noun 'p d renn itd ' also exists.
The fac t  tha t the p re f ix  ex is ts  in French and Eng lish  does not mean 
tha t the re  is a lways an exact correspondence between Eng lish  and 
French  in th e ir  use.
Example 3. p o ly -
Newmark (1988) has the fo llow ing sentence with trans la t ion:
La toxoplasmose et la  maladle de 
Hodgkin . . .  c a ra c t6 r is 6 s  
e s sen t ia l  Iement par . . .  une 
polyad6nopathie.
Toxoplasmosis and Hodgk in 's  d isease 
. . .  ch a ra c te r ised  p r im a r i ly  by . . .  
g ene ra lised  lymphadenopathy.
(p250)
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In h is commentary on the trans la t ion  (p251-2) Newmark po ints out the 
way tha t  in h is opin ion the p re f ix  'p o ly -1 is best trans la ted  by the 
word 'genera lised '.  His reasons are complicated, the  po int being here 
tha t  the a p re f ix  can be t rans la ted  by a d if fe ren t  word which is 
a lso an ad ject ive .
Example 4. p e r -
An in fus ion is a cont inuous slow in troduct ion  of a so lution, 
espec ia l ly  into a vein. A perfus ion  is when l iq u id s  are forced 
th rough  an organ ism  or t issue . The word also ex ists  as a verb  (to 
perfuse), a noun and an ad ject ive . The p re f ix  ' - in '  means 'w ith in ',  
' into ', 'towards', whereas '-p e r '  means in th is  case 'th rough '.  (Longman 
1984).
In F rench  the word 'p e rfu s io n ' has both senses of ' in fus ion ' and 
'pe rfus ion ' in Eng lish , but on ly  ex ists as a noun. 'In fu s io n ' is 
re s tr ic ted  to the preparat ion  of herbal tea d r in k s  and has no 
medical meaning.
The p re f ix  '-p e r ' can, in both Eng lish  and French , in chemical 
formulae mean ' di—' as in Hydrogen Peroxide, H2O2, but th is  
nomenclature has long been superceded.
In the old nomenclature in F rench , it re fe rred  to an excess of the 
normal quan tity  of an element as in 'p e roxyde '. (Robert 1984). But 
Robert also g ives as an example of th is  "a c id e  perm anganique ' ' . In 
th is  case the defin it ion  does not f i t  the example fo r  in the ion 
permanganate (MnO^) the element manganese is p resen t not in excess 
proport ion  re la t ive  to the other elements, bu t w ith a h igh oxidation 
number. The new nomenclature d ispenses with 'p e r - '  and spec if ie s  the 
oxidation number [7.] instead. So the permanganate ion becomes 
manganate (VII) (ASE 1985 p45).
The French  and Eng lish  equ iva len ts  fo r the p re f ix  'p e r - '  are 
the re fo re  not necessar i ly  equ iva lent.
7. For explanation and d iscuss ion  of the oxidation number see Chapter 19 
‘Symbols' Section g. Example 5.
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4. DISCUSSION
The semantic f ie ld s  of a f f ixes  are not necessar i ly  constant. In 
pa r t icu la r  Ma il lo t 's  ev idence  on m u lt ip l ie rs  sugges ts  tha t  it would be 
unwise to assume tha t two languages which have Latin  and Greek mult i­
p l ie rs  in common a lways use them in s im ilar ways and tha t these a re  the 
on ly  se ts of m u lt ip l ie rs  ava ilab le . Eng lish  fo r  instance uses Eng lish  
m u lt ip l ie rs  in s c ie n t i f ic  words as well as the Latin and Greek ones.
Though the number of exceptions noted is re la t ive ly  small, the re  are 
enough to show that the assumption tha t such words will a lways be 
constant is no longer tenable. It can also happen tha t  an a f f ix  in one 
language has more than one poss ib le  trans la t ion  in another language, 
the re fo re  a one to one co rrespondence  between languages cannot be 
assumed.
5. SUB-CONCLUSIONS
a. The a ff ixes used in s c ie n t i f ic  language are  not a lways constant
between Eng lish  and F rench .
b. Even when an a f f ix  ex is ts  in both Eng lish  and French , the usage in
combination with o ther word stems is not necessa r i ly  the same In
Eng lish  and French .
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1. INTRODUCTION-
Abb rev ia t ions  are an important pa rt  of the F rench  and Eng lish  
languages. Un fo rtuna te ly  b i- l in gua l d ic t ionar ies tend to ignore them. 
Harrap 's  (1978) fo r instance p resen ts  a long l is t  of specia lised 
abb rev ia t ions  used in the d ic t ionary , but does not inc lude general 
abb rev ia t ions  in the main body of the d ic t ionary . Another tendency  to be 
deplored is tha t where abb rev ia t ions  are mentioned and explained, the 
equ iva len t abbrev ia t ion  in the o ther language, if any, is often not 
given though Harrap 's  (1978) does so, In two separate l is ts  of
i
abbrev ia t ions . Handbooks of F rench  such as Batchelor & Offord (1982 
p132ff) have begun to make up fo r  th is . Batchelor & Offord g ive about 
one hundred  abbrev ia t ions , with the gender, explanation and nearest 
Eng lish  equ iva len t abbrev ia t ion  where that ex ists. The l is t  is short, yet, 
a comparable handbook by Ast ington (1980 p8) has ju s t  a few 
abb rev ia t ions  noted and explained, which is a p ity  as books l ike these 
aiming to supplement a course  of French need to be s trong  where the 
d ic t ionar ies  are weak. To its  c re d it  Harrap 's  Sc ience D ic t ionary  (1985)
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has begun the Job of in c lud ing  abbrev ia t ions  in the body of the b i­
l ingual text and g iv ing  the F rench  equiva lent.
Note tha t to s tandard ise , the modern convention of us ing le tte rs  w ithout 
fu l l  s tops is followed, except where quotations are used. Not 
In frequen t ly  the re  are d if fe rences  between sources  on the case of the 
le tters, and the use of the fu l l  stop, the re fo re  the usage of any one 
source cannot be taken as de fin it ive .
2. THE SUB-HYPOTHESIS
Abbrev ia t ions  in sc ie n t i f ic  language will be constant and internationa l.
3. RESULTS
The re su lts  are presented in f ig u re s  13.1-4 below, with notes conta in ing 
the references and comment.
Summary
Abb rev ia t ions  tha t are  the same In Eng lish  and French  
20/20 amino acids,
4/ 15 mathematical fun c t ion s  (f igure  13.4),
8 except tha t the o rde r of the le tters changes,
2 despite a change of word o rde r (AA & ADH notes 5 & 9).
Abb rev ia t ions  tha t are d if fe ren t  In Eng lish  and French 
11/15;mathematical fun c t ion s  ( f igu re  13.4)
9 o thers  l is ted in the f igu re s ,
7 do not ex ist in French ,
2 do not ex ist In Eng lish .
RESULTS: VERBALS Abbreviations 13.3
FIGURE 13.1 ABBREVIATIONS: GENERAL AND BIOLOGY
Reference & Meaning Eng lIsh French
a. General
[1.3 Laboratory  /  la b o ra to ire lab labo
[2.3 R e fr id g e ra to r  /  rd fr ig d ra te u r f r id g e f r ig o
b. Biolo.qv
[3.] N u c le ic  a c id s DNA, RNA ADN, ARN
[4.3 Rapport Nucl6oplasmatique - RNP
[5.3 Amino Ac ids / AA AA
Ac ides Amin6s E ssen t ie l - AAE
[6.3 amino a c id s  abb re v ia t io n s  / same same
[7.3 P ro te in  Energy M a ln u t r i t io n  
la  M a ln u t r it io n  P ro td o -C a lo r ique
PEM MPC
[8.3 R esp ira to ry  Quotient /  
Q uotien t R e s p ira to ire
RQ QR
[9.3 A n t iD lu r e t ic  Hormone /  
1 ‘hormone a n t id iu rd t iq u e
ADH ADH
[10.3 Endoplasmic Reticu lum  rough/smooth /  
rd t icu iu m  endopiasmique rugueux/l is se
ER RE
[11.3l Cerebrosp ina l F lu id  /  le  l iq u id e  cd ph a lo -ra ch id ien
CSF LCR
D12.3 In tra  U te r in e  Device /  
d is p o s i t i f  in t ra u td r in
IUD DIU
1. D§fourneaux (1983 p 140) 'F r id ge ' in Eng lish  has become a p roper noun, 
and would p robab ly  no longer be considered an abbrev ia t ion . But 
accord ing  to Robert (1984), the French fr ig o  Is v e ry  de fin ite ly  an 
abbrev ia t ion  fo r  r& fr ig d ra te u r  and both 'f r id g e ' and 'f r ig o ' are 
cons idered to be abb rev ia t ion s  by DGfourneaux (1983).
2. D6fourneaux (1983 p163) 7FB314.
3. 6EBi5. Th is  is the nucleoplasmic ratio, and is the volume of the
nucleus d iv ided  by the volume of the cytoplasm. Th is  ratio  is,
apparen t ly ,  h igh in young ce lls  and low in spec ia l ised , adu lt  cells, 
in Eng lish  th is  ratio  is not known as an abbrev ia t ion .
4. Eng lish  and French  use AA fo r  Amino Acids, though the word o rder
changes in F rench , ac ides aminds. In addit ion  6FB85,87,88ff used 'AAE' 
fo r essentia l amino acids, ac id es  aminds essentie l, which is not
known as an abbrev ia t ion  in Eng lish .
5. 6EBI54,55. 6FB26, also Devlin (1986 p33). Each amino acid has a 
s tandard  th ree  le tter abbrev ia t ion  such as 'va l' fo r  valine. On 
comparison it becomes clear tha t  in French and in Eng lish  the 
abb rev ia t ions  are the same. CSL is fu l ly  va lid  here.
6. 6FB107. Passmore & Robson (1974 3:1 p24.11)
7. 6FB261, S im pk ins & Williams (1989 p91).
8. Cu r iou s ly  both Eng lish  and French  use ADH, even though the F rench  
word o rde r would sugges t  tha t a d if fe ren t  abbrev ia t ion  ought to be 
used. The French  is / 'hormone an tid iu rd tique .
9. 7FB20, S imkins & Williams (1989 p105).
10. 7FB20 and S impkin & Williams (1989 p346).
11. 7FB276.
12 . —
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FIGURE 13.2 ABBREVIATIONS: PHYSICS AND CHEMISTRY
Reference & Meaning Eng 1i sh French
c . Phvs ic s
[13.] R e la t iv e  Hum id ity  /  hum id ity  r e la t iv e RH -
[14.] A l t e rn a t in g  Curren t /  a l/m en ta tion AC
en a l t e r n a t i f -
D ire c t  Current /  a lim e n ta t io n DC -
en con tin u
[15.] Root Mean Square /  moyenne quadratique RMS/rms
[16.] e le c tro -m o t iv e  fo rce  / fo r c e emf fern
d ie c trom o tr ice
[17.] p o ten t ia l  d i f fe re n c e  /  d if fe re n ce pd ddp
de p o te n t ia l
[18.] R e la t io n  Fondamentaie de Dynamique - RFD
(Nev/ton's second law of motion)
d. Chemistry
[19.] Nuclear Magnetic Resonance /  Resonance NMR RMN
Magnetique N u c ie a ire
[20.3 quantum number /  nombre quantique qn nq
[21.] Standard Temperature and Pressure STP/stp A t. e t  p.
normales
[22.] Saturated Vapour Pressure SVP -
A p ress ion /tens ion de vapeur sa tu rante
[23.] Thin Layer Chromatography TLC -
chromatographie su r couche mince.
13. Defourneaux (1983 p51)
14. D6fourneaux (1983 p127), Maillo t (1981 p224). Mote H arrap 's  (1978) is 
p robab ly  in e r ro r  in g iv ing  the  F rench  abbrev ia t ion  'CA co u ran t  
a lte rn a t if  1 w ith none g iven fo r  d irec t c u r re n t  because ne ither Maillot 
nor Defourneaux g ive  a F rench  abbrev ia t ion  and Maillot (p224) 
e xp l ic it ly  says  tha t  they  do not ex is t in F rench .
15. Maillot (1981 p224) "C e tte  ab rdv ia tio n  do it S tre  tra d u ite  en franga is, 
done en tou tes le ttre s" .
16. Defourneaux (1983 p127), Maillo t (1981 p224)
17. Defourneaux (1983 p 127)
18. Newton's second law of motion is bas ica lly  the equation F = ma, Force 
equa ls  mass times acce lerat ion , and equations der ived  from it. In 
French  th is  law Is re fe r red  to as la re la tion  fondamentaie de la 
dynam ique , the abbrev ia t ion  being R.F.A.. The name changes between 
Eng lish  and F rench , and the re  is no equ iva len t abbrev ia t ion  in 
Eng lish  fo r  th is  second law of motion. It is cu r iou s  tha t In F rench  
Newton's second law shou ld  be descr ibed as 'fundamental'. Th is  is 
d iscussed  in more detail in Chapter 14 'Eponyms'. See also Chapter 
21 fo r  a d iscuss ion  of the equations.
19. Defourneaux (1983 p38)
20. Defourneaux (1983 p 16)
21. Defourneaux (1983 p46). See Chapter 19 'Symbols ' fo r  a d iscuss ion  of 
how the s tandard  is chang ing .
22. Defourneaux (1983 p50).
23. Defourneaux (1983 p71).
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FIGURE 13.3 ABBREVIATIONS: MATHEMATICS
Reference & Meaning Eng lIsh French
e. Mathematics 
[24.] P o s i t iv e  
Negat i ve 
[25.] Lowest Common M u l t ip le  /
P lu s  P e t i t  Cornun M u lt ip le  
[26.] H ighest Common Fac to r  /
P lu s  Grand Commun D iv is e u r  
[27.] A p p l ic a t io n  Num§rique 
[28.] Computer A s s is te d  Learn ing  /
Enseignement A s s is t s  p a r O rd ina teu r
>0, +ve 
<0, -ve  
LCM
HCM
CAL
>0
<0
PPCM
PGCD
A.N.
EAO
24. cp Chapter 10 'D esc r ip t ive s ' Section 3b. Ddfourneaux (1980 p36) g ives, 
under the  heading of ' in equa li ty  symbols', the examples, " > 0 
posit ive , < 0 negative", and fa i ls  to mention tha t  the re  are two 
other abb rev ia t ion s  in common use in Eng land fo r  pos it ive  and 
negative, namely " +ve " and " -v e  ". While such abb rev ia t ion s  as >0 
and <0 were f re e ly  used in the  F rench  and Eng lish  school, it is 
doubtfu l whether B r i t is h  pup ils  would be used to them. It is poss ib le  
tha t  an Eng lish  pup il see ing the abbrev ia t ion  ' > 0 ‘ would read it as 
'something g reater than nought' ra ther than 'something pos it ive '.  On 
the o ther hand, no ev idence  could be found tha t  '+ve' and '- v e ' were 
used in Tun is ia .
25. Th is  can best be exp la ined by an example. The lowest common m ult ip le  
of 12,18, and 24, Is 72. Eng lish : LCM, French: PPCM P lu s  P e t it  Commun 
M ultip le . (D6fourneaux 1980 p32). 1FM95 and Quid (1985 p169c) have 
P.P.C.M. ie with fu l l  stops.
26. In a se r ie s  of numbers such as 12,18, and 24, the H ighest Common 
Factor, is the h ighest number tha t will d iv ide  into them with no 
remainders or decimal places, in th is  case the number being 6.
Eng lish : HCM, F rench: PGCD, P lu s  G rand Commun D iv ise u r , (D6fourneaux 
1980 p32), or, w ith fu l l  s tops  P.G.C.D. (Quid 1985 p169c).
27. The F rench  have an abb rev ia t ion , A.N. to mean app lica tion  num erique  
and is used at the end of a ca lcu lation in vo lv in g  a lgebra, when a 
numerical re su lt  is requ ired . Hence the form A.N. = ££ units, where 
££ are numbers. There Is no equ iva len t in Eng lish  to my knowledge. 
(Corr ig6s 1988 p167).
28. (T271:10).
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FIGURE 13.4 ABBREVIATIONS: TRIGONOMETRICAL AND LOGARITHMIC FUNCTIONS
French E n g l ish  (1) E n g l ish  (2)
s in s in
cos cos
tg or tan tan
1 /s i n CSC
1/cos sec
cotg cot
a rc  s in s i n - i a r c s i  n
a rc  cos c o s - i a rccos
a rc  tg ta n - i a rc tan
sh s inh
ch cosh
th tanh
1/sh cosech
1/ch sech
coth coth
log x Ig x lo g ic  x
In x In x loge x
The fo l low ing notes re fe r  to a ll the  abb rev ia t ion s  in f ig u re  13.4.
29. F ig u re  13.4 is compiled from  D6fourneaux (1980 p42, 68), and Cores 
(1983). Note tha t  the re  a re  two poss ib le  acceptab le  forms in some 
cases in Eng l ish ,  and these  have been noted in the  th i rd  column. The 
l is t  of c i r c u la r  and h yp e rb o l ic  fun c t ion s  Is not exhaustive .
30. E leven out of the f if teen  quoted tr lgonometic  a bb rev ia t io n s  are 
d if fe re n t  in Eng l ish  and F rench .
31. Cores (1983 p93) g ives the two Eng lish  va r ia n ts  acceptab le  fo r  the 
abb rev ia t ion s  of logar ithm s to base 10, and natura l logarithms. 
D6fourneaux (1980 p42) seems to get confused and g ives " log x" as 
the Eng l ish  fo r  both natura l and common (base 10) logarithms.
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4. DISCUSSION
The abb rev ia t ions  used in s c ie n t i f ic  language in Eng lish  and French  are 
not a lways the same, and sometimes an abbrev ia t ion  in one language will 
have no equ iva len t in another language. Aga inst th is  t rend  are 
abbrev ia t ions  which are  the same in the two languages even though the 
word o rde r of the fu l l  phrase may be d if fe ren t  and may lead one to 
expect the abb rev ia t ions  to be d iffe ren t. Apart from the amino ac ids a 
s t r ik in g  number of d if fe rences have been found. To put th is  in context, 
d if fe rences, not s im ila r it ies , have been ac t ive ly  searched for, the re fo re  
it Is probable tha t many more s im ila r it ies  than d if fe rences exist. Enough 
have been found though to rende r questionable the assumption tha t 
the re  is constancy in F rench  and Eng lish  of the abbrev ia t ions  used.
What has not been cons idered  in th is  chapter is the set of 
abb rev ia t ions  common to both sc ience and other sub jects ,  such as AD 
('a p r . JC  ie ‘a p rd s  Je su s  C h r is t)  and BC ('av. JC') to express dates. It 
cannot be assumed tha t these are international, nor tha t they will be 
taugh t in language courses. For instance the commonly used " ie" is not 
known in F rench . Instead "c.&.d." (c 'est-A-d ire) is used. Dfefourneaux (1980 
p 85) l is ts  a few such abb rev ia t ion s  but as he is w r it ing  fo r French 
people does not g ive the F rench  equ iva len ts  fo r  the Eng lish . It Is good 
to see certa in  d ic t ionar ies  l ike  Longman (1985) g iv ing  extens ive  l is ts  of 
abbrev ia t ions .
5. SUB-CONCLUSIONS
For the amino ac ids in the human body, the abb rev ia t ions  are constant 
between Eng lish  and French .
For other abbrev ia t ions , espec ia l ly  the tr igonometr ica l and logarithm ic 
fun c t ion s  in mathematics, they are  not necessar i ly  constant in Eng lish  
and French.
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An 'eponym' is the term used fo r terms that use the name of a person.
There are d ic t ionar ies  ava ilab le  l is t ing  eponyms, such as Beeching 
(1988), but the examples he chose were mostly ir re le van t  to th is  section 
as they did not cover many names of men of science.
It is thanks  to TEF who f i r s t  drew my attention to th is  topic. Maillot 
(1981) devotes a sh o r t  chapte r to it, while D6fourneaux (1980, 1983) has 
nothing to say. Maillot (1981) is of the opinion tha t sc ie n t i f ic  vocabu la ry  
makes f requen t use of the names of sc ien t is ts  to name laws which they 
have d iscovered, and th e ir  trans la t ion  p resents no d if f ic u lty .  (p140).
It is poss ib le  tha t an equ iva len t m ight not exist. Th is  does not seem to 
have occu rred  to Maillot. But Maillot Is a t rans la to r  not a teacher, and 
if one is in terested in trans la t ion  then an equ iva len t can be made with 
re la t ive  ease. But the teachers  at the Eng lish  school, in t r y in g  to stay 
as close to the F rench  as poss ib le, at times had to use a F rench  
eponym in Eng lish , when the eponym did not p rev ious ly  ex ist in Eng lish . 
It is also conce ivab le tha t F rench  and Eng lish  use d if fe ren t  eponyms to 
label the same item or phenomena. In Maillot's opinion such exceptions 
are rare  but do exist. He says;
D'une fagon g£n§rale, on Gene ra l ly  speaking i t  is
remarque une unanim ity presque not I cab le that there  is  an 
complete dans ia  fagon dont almost complete unanim ity in 
les d l f f £ r e n t s  pays honorent the way that d i f f e r e n t
a in s i  les grands savants coun tr ie s  honour s c ie n t i s t s ,
q u e l le  que so i t  leur whatever t h e i r  n a t io n a l i t y ,
n a t io n a l i t y ,  ce qui sem b le ra it  T h is  seems to confirm  the
confirmer le ca rac t£ re  in te rn a t iona l cha rac te r  of
in te rn a t ion a l de la sc ience . sc ience . However, from the
Tou te fo is ,  on v o i t  d£s le beginning c e r ta in  d iscordances
d£but ap pa ra it re  ce r ta in e s  can be seen to appear,
d iscordances. (M a i l lo t  1981 p140—141).
It is not so much the d if fe ren t  coun tr ie s  doing the honouring, so much 
as the sc ie n t i f ic  community in each coun try . That aside, Maillot does see 
th is  unanim ity of names as ev idence fo r the supranat iona l nature of 
science.
1. INTRODUCTION
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Newmark (1988) on the other hand is not so optim ist ic  tha t eponyms are
as rare  as Maillot states they  are.
. . . the au then t ic ity  of the d iscovere r may be Implic itly d isputed 
( 'A rno ld 's  fo ld ' -  Valvu le  de K rause ; Desnos's disease' -  maladie de 
Grancher), or more commonly, replaced by a techn ica l term 
(Rontgenograph ie  -  ' rad iog raphy ';  'H itch inson 's  angioma' -  angiome 
se rp ig irteuK ). In th is  category the re  is a tendency  fo r eponyms to be 
g radua lly  replaced by desc r ip t iv e  terms ('Davy lamp' -  lampe de 
s& curltd  (de m ineur)). (p 199).
C lear ly  when the same names are used in d if fe ren t  languages, th is  will 
make it eas ier fo r a learner to sw itch between languages and the 
language of sc ience will be constant. Th is  chapte r se ts out to f ind  as 
many d if fe rences in the eponyms of sc ien t i f ic  language as possib le, in 
o rder to te s t  how constant eponyms are between Eng lish  and French .
2. SUB-HYPOTHESES
The sub -h ypo the s is  is tha t whenever the names of famous people are 
used as part of the vocabu la ry  of science, then these names will be the 
same in both languages. Th is  sub -h ypo the s is  can be made more prec ise  
as:
a) An e ffect or a label, when it bears a famous name, will a lways do so.
b) The choice of a famous name will a lways be the same.
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3. RESULTS
a. Summary
F igure  14.1 SUMMARY OF THE RESULTS ON EPONYMS
French Eng l ish
b. B io logy
1 . ! ' in d ic e  d 'a r id i t d  de Martonne —
2. Q uotien t p luv io the rm ique  de 
Emberger
3. d ch e lle  de Braun B lanquet —
4. le  mi 1ieu  de Knop —
5. ie  m il ie u  de Sach —
6. axone gdant de Se iche/Calm er g ian t nerve f ib r e  
of squ id .
7. f o l l i c u le  de De G raaf ovarian  f o l 1 i c le  
(G ra f f ian  f o l 1ic le )
8. la  m alad ie de Baseloiv Grave 's  d isease
c. Phys ic s ,  Mai 1 lo t
1 . La lo i  de M a r io tte B o y le 's  law
2. couran ts de Foucau lt eddy cu rren ts
3. p e rte s  Jou le |2R losses
4. le s  marques de fran co -  
bord
p l im so l l  marks
5. tension Vo 1tage
6. ddmagndtiser to de-gauss
7. henrymdtre inductance meter
d. Phys ic s ,  T un is ia
1 . Tube d c r o ix  m ob ile Maltese Cross Tube
2. Baromdtre de V id i anero id  barometer
3. La r e la t io n  fondamentaie de Newton's 2nd law
la  dynamique of motion
4. La lo i  de Lap lace no name, equation 
used F = BQv s in  0
5. Thdorum de Huygen moment of in e r t ia
b. Commentary on the bio logy resu lts
Examples 1.2. and 3. ind ices
See Chapter 19, 'Ind ices ' fo r  fu r th e r  details. What Is re levant here is 
tha t the fo llow ing ind ices which were d if f ic u lt  to trans la te , had the 
name of a s c ie n t is t  attached.
Index of Martone
Rainfall and temperature quotient of Emberger.
B raun -B lanque t scale.
In tha t these sca les were not known, nor could TEA or myse lf f in d  any 
reference to them, it Is probable tha t these eponyms do not ex ist in 
Eng lish . Even if the ind ices do ex ist in Eng lish , they  were not known 
at school level in Tunis ia.
Examples 4 and 5. Ie m ilieu  de Knop e t de Sachs  
'L e  m ilieu de Knop' is the name given to a so lution conta in ing nine 
elements, which are su f f ic ie n t  fo r  the growth of p lants. 'L e  m ilieu  de 
Sachs' is a s im ilar l iqu id , but with the elements p rov ided  by d if fe ren t  
combinations of sa lts  and which shows tha t the actuai chemical form of 
the element is not important. S tandard  school b io logy texts such as 
those by DG Mackean (1969), though mentioning s im ilar so lu t ions g ive no 
eponym to them.
Example 6, axone g&ant de Se iche ou de Calmer (7FB39,42)
This, accord ing  to the Ency lopaed ia B r itann ica  (1976 12 p974) is the 
g iant nerve f ib re  of squ id , beloved of neurophys io log is ts  fo r  being a 
large axon and amenable to s tud ies  of fo r instance the action 
potential. There is no eponym attached in Eng lish .
Example 7, fo llic u le  de De G raa f (7FB263)
In Eng lish  th is  is called the ‘ovarian fo l l ic le '.  (S impkins & Williams 1989 
p464). There is no eponym attached in Eng lish  at school level, though it 
used to be called the 'G raff ian  fo l l ic le ' (Oxford 1989).
Example 8. G rave 's  disease = la maladie de Baselow
Maillot (1981 p142) g ives th is  as the sole example where he rega rds  th e  
problem of eponyms as most acute, in the domain of the names of 
diseases. He doubts the u t i l i ty  of eponyms when words are used to 
m ult ip ly  words, fo r instance "Negativ ism e sexue l de H irschbe rg "  meaning 
s imply " f r ig id ity ". Where simple words can be used instead of a long 
label inc lud ing  a name then Maillot is of the opinion tha t c la r i t y  may 
be best se rved  by d ropp ing  the use of such names.
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c. Phys ic s  examples from Maillot (1981 p 140—146)
Note, Maillot, while w r it ing  in F rench , and comparing mostly F rench  with 
Eng lish , also cons ide rs  o ther languages notab ly German and Russian. 
These languages are beyond the scope of th is  thesis. From the 
information he g ives though, seven items, which are re levant to the 
school s ituat ion  are worth c it ing .
/
Example 1. Boy le 's  Law = La lo i de M arlotte
This example is quite important: Boy le 's Gas laws are fundamental and
basic. Dyfourneaux merely notes the d iffe rence (D£fourneaux 1983 p47)
but Beeching (1988) exp la ins,
Boy le 's  Law Is also known as M ario tte 's  Law  from the French 
p hy s ic is t  Edme Mariotte (16207-84) who confirmed Boy le 's  p r in c ip le  
quite independent ly  of the B r it ish  sc ient is t .
Example 2. Eddy cu r re n ts  = cou ran ts  de Foucau lt 
Th is  was f i r s t  mentioned to me by TEJ. (Dec 89). In the Eng lish  
trans la t ion  both terms are  g iven, the Eng lish  being adapted to 
"Foucau lt  cu r ren ts " .  (6EPii67, 6FP269).
Example 3. |2R losses = pe rte s  Jou le
These losses are of energy  due to res is tance in a wire. F rench  g ives 
them an eponym, Eng lish  does not.
Example 4. Plimsoll marks = les m arques de fran cobo rd  
The example belongs to general knowledge, tha t sh ip s  have a se r ie s  of 
lines to ind icate the ir  depth in the water and to avoid over load ing 
them with cargo. Th is  is an example where England has honoured 
someone and other coun tr ie s  have not, p re fe r r in g  a label.
Example 5. Voltage = tension
Maillot a sse rts  tha t the term 'vo ltage ' ex ists on ly  in Eng lish , except in 
the name of an e le c tr ic ian s  trade  union, S yn d ica t des F ab r ican ts  
F ranga is  d 'A pp a re ils  £ bas-vo ltage . The root "vo lt "  does though exist 
in two French  terms, s u rv o lte u r  (step up transfo rm er) and ddvo lteu r
(step down trans fo rm er) .  (Translations into Eng lish  of these terms
are not g iven by Maillot but were found in H arrap 's  1978).
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Example 6, to de-gauss = d&ma.gn&tiser
Eng lish  is the only language apparen t ly  to employ a verb der ived  from 
Gauss, meaning to de-magnetise, as fo r instance with sh ip s  to p rotect 
them from magnetic mines. Th is  is despite the existence in both 
languages of 'Gauss1 as the un it  of magnetic induction  when a system 
p re -da t ing  the SI system was in use, the cgs system. [1.] Both 
languages also re fe r to the normal d is tr ibu t ion  in s ta t is t ic s  as the 
'Gaussian d is t r ib u t ion ' ( 'd is tr ib u t io n  de Gauss' H arrap 's  1978). In fact, 
the verb  ' (se) gausser' ex ists, but it has a d if fe ren t, s ixteenth 
cen tu ry  o r ig in  and means "to poke fun at someone, to sneer at someone" 
(Harrap 's 1978).
Example 7, inductance meter = henrym dtre
In th is  example both F rench  and Eng lish  use the name "Henry"  fo r  the 
un it of inductance. But F rench  also uses the name In the name of the 
measuring instrument, white Eng lish  uses the name of the e ffec t  being 
measured.
d. Phys ic s  examples found In Tun is ia
Example 1. the Maltese C ross tube = tube £ c ro ix  mobile. [2.]
In a c lass ica l experiment in schools, to show that rays  of e lec trons 
t rave l in s t ra ig h t  lines, a form in the shape of a Maltese Cross is put 
ins ide an evacuated tube, and the experiment a rranged  to p ro jec t the 
image of th is  cross, onto a small f luo rescen t screen at one end of the 
tube. When th is  experiment was done in Tunis ia, in the s ixth  year 
phys ic s  classes, it  was called s imply the 'Experience de la cro ix '.  The 
tube is called the 'Tube £ c ro ix  mobile' not the 'Maltese C ross tube '.
Yet the p ic tu re  in the phys ic s  book (6FP92) c lea r ly  showed a maltese 
cross. The Eng lish  trans la t ion  (lacking fo r th is  year a B r it ish  teacher 
in the team of teache r- t rans la to rs )  s imply avoided the question and did 
not g ive a special name to the experiment or the tube. (6EPi:63-5). Yet 
the Maltese Cross ( 'c ro ix  de Matte') ex ists as a name in French.
1. The un it Gauss, symbol G, has now been replaced by the tesla.
0.00001 T = 1 G (Quid 1985 p222b). The abbrev ia t ion  'cgs ' means
'centimetre -  gram -  metre' and was a system w ide ly  used before 
the SI system based on the metre k ilogram and second.
2. 'mobile' meaning movable, or in motion.
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Example 2. Barometre de V id i = aneroid barometer
5FP121 descr ibes the barom dtre de V id i and it is quite c lear from the
descr ip t ion  and the diagram tha t the aneroid barometer is re fe r red  to.
In the Eng lish  text the teachers  chose to reta in the eponym and wrote 
"V id i barometer".
Example 3, Newton's second law of motion, or. la re la tion  fondamentaie 
de la dynam ique  [3.]
Newton's second law of motion states that,
The rate of change of momentum of a body is proport iona l to the 
resu ltan t  fo rce  tha t acts on it. (Whelan & Hodgson 1989 p34b).
The law Is perhaps more well known as expressed in the formula F = ma 
(Whelan & Hodgson 1989 p36b).
In F rench  th is  law is known as la re la tion  fondamentaie de la 
dynam ique  (Corr iges 1988 p61) and does not have Newton's name attached 
to it. The s ix th  year F rench  p hys ic s  textbook also abbrev ia ted  it  to 
R.F.D. and assumed knowledge of its meaning to the extent tha t a chapter 
heading used the ab b re v ia t io n ,"App lica tion  de la R F  D au system s  
iso ie" (p 125).
It is cu r iou s  tha t Newton's second law in Eng lish  is regarded as the 
fundamental law In French . Bu llock & S ta l lyb ra ss  (1977) under the 
heading "Newtonian mechanics" state that "The basic p r in c ip le  is . . . 
acceleration = fo rce  * mass". Therefore in F rench  the second law is 
viewed as more basic. The reason for the f i r s t  law having p r io r i t y  is 
p robab ly  fo r  h isto r ica l reasons. Asimov (1987 p804ff) shows how 
h is to r ica l ly  the f i r s t  law was der ived  before the second law by 
S tev inus  then Galileo. Eng lish  the re fo re  g ives precedence to h is to ry , 
and French  g ives precedence to phys ics.
The Eng lish  text in it ia l ly  gave both, but later stayed with the F rench  
usage, inven t ing  the term "the fundamental re lation of dynamics".
(6EPi48).
3. Cp Chapter 13 fo r the abbrev ia t ion , and Chapter 21 fo r the equations of 
th is  law.
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In te res t ing ly  the law of g rav ita t ion  does have Newton's name attached 
in Eng lish  and in French: 'Newton's law of g r a v i t y ' /  ' lo i de Newton 
(g rav ita tion  un ive rse lle ) '. (Corr ig§s 1988 p82, Whelan & Hodgson 1989 
p169, 4FP86).
Example 4. La Lo i de Lap lace F  = BQv sinQ
This is the name given to the equation fo r magnetic force  on a charge 
moving in an e le c tr ic  f ie ld . Whelan & Hodgson (1989 p400-1) have no 
specia l name fo r  th is  formula, F = BQv sin 0, where F is the force, B 
the f lu x  dens ity , Q the charge  and v the pa rt ic le  ve loc ity . In French , 
the equation is called 'la  lo i de Laplace' and the force  '/a fo rce  de 
Lap lace '. In the Eng lish  trans la t ion  the teachers  chose to use Laplace 
and to re fe r to "Lap lace 's  Law" and "Lap lace 's  fo rce" . (6EPii22).
Example 5. Theorum de Huygen = moment of ine rt ia  
In F rench  the eponym 'Huygen ' is used fo r moment of Inertia. The 
Eng lish  trans la t ion  used the eponym, (6EPM04). Whelan & Hodgson (1989 p 
57) do not use the eponym, and neither does the Encyclopaed ia 
Br itann ica . Both of them though do have 'Hugyen ' attached to l igh t 
waves in optics. (Whelan & Hodgson 1989 p 106; Encyc lopaed ia  B r itann ica  
1976 V p230a 'para lle l axes theorem').
4. DISCUSSION
Eng lish  sometimes uses an eponym where F rench  does not. French sometimes 
uses an eponym when Eng lish  does not. Sometimes d if fe ren t  men are 
chosen. Whatever the reasons, the existence of d if fe rences generates 
d if f icu lt ie s  fo r t ra n s la to rs  and anyone attempting to follow one language 
while using another.
5. SUB-CONCLUSIONS
It does not a lways and in va r iab ly  happen tha t when a famous name is used 
as a label in one language it will be so used in another language, nor 
tha t  when an eponym is used, the same eponym will be chosen In both 
languages. Eponyms are  not necessar i ly  constant.
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1. INTRODUCTION
It is not the purpose of th is  the s is  to ventu re  into medical sc ience 
the re fo re  examples mentioned below are ones found while s tu d y ing  in the 
secondary schools. Due to the re la t ive ly  small amount of b io logy s tud ied  
In the two schools, few diseases were mentioned, and the re fo re  few 
examples could be found of d iffe rences.
2. SUB-HYPOTHESIS
If CSL is va lid  then the same names fo r diseases will be in use in both 
languages, espec ia l ly  where the re  is only one name in use in each 
language.
3. RESULTS
Example 1, Anaemia
6FB:32 mentions ' drdpanocytose '. Th is  in Eng lish  is 's ick le  cell 
anaemia' or, ra re ly ,  'd repanocy tos is '.  Even an undergraduate  medical 
textbook l ike  the BDS Textbook of Phys io logy  (1980) uses the common 
name, not the Lat in  name.
Example 2. R ickets
6FB:74 has ‘ rach itism e ' . H a rrap 's  Science D ic t ionary  (1985) was 
unhelpfu l, but Harrap 's  (1978) had the en try ,  meaning 'r ic ke ts ' .
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Example 3. Whooping cough.
Whooping cough, also known as pe rtuss is  is called in French 
'coque luche '. The Latin  name 'p e r tu s s is 1 does not ex ist in the French 
D ic t ionaries Robert (1984) and Larousse (1984) and even the Grande 
Larousse (1971) does not g ive any Latin name.
4. DISCUSSION
Fu rthe r  work needs doing to see if these examples are isolated ones or 
many more examples of d if fe rences  exist. In Eng lish  teach ing to 
sc ien t is ts  a few rare d if fe rences  can probab ly  be ignored, bu t if a lot 
ex ist then the sc ie n t i f ic  Eng lish  will need teach ing, as It can no longer 
be assumed tha t knowledge of terms in one language can t ra n s fe r  eas ily  
to another.
There is an addit ional fac to r  which also works aga inst CSL in tha t the
p ressu re  in England at school level is to use common names ra the r than
Latin or Greek terms.
Whenever poss ib le Eng lish  terms should be used in pre ference to 
Latin and Greek terms.(IOB 1989 p29).
In examples one and two above, the common names are listed in the 
Inst itu te  of B iology repo r t  (IOB 1989), but not the Latin names. 
Therefore sc ie n t i f ic  language based on the use of Lat in  names cannot 
necessar i ly  funct ion  at school level because the Latin  names may not be 
in common use at tha t level.
In example three, Eng lish  has two names, common and Latin, whereas 
F rench  has only one. There fore  once again constancy based on the use 
of Latin names cannot funct ion .
5. SUB-CONCLUSIONS
D ifferences between Eng lish  and French  do ex is t fo r  the names of 
diseases, the re fo re  sc ie n t i f ic  language Is not fu l ly  constant in the 
area of names of diseases. The extent and s ign if icance  of these 
d if fe rences has not been s tud ied  su ff ic ien t ly  to make a fa ir  
assessment of them.
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1. INTRODUCTION
‘System atics1 is the s tudy  of bio logical c lass if ica t ion , and 'taxonomy', 
s t r ic t ly  speak ing  re fe rs  to the p r in c ip le s  of o rgan is ing  taxa Into 
h ie rarch ies , and looking fo r evo lu t ionary  l inks. There fore  in p u r is t  
terms, th is  chapter shou ld  be headed 'system atics1. But in conform ity 
with the Inst itu te  of B io logy 's  repo r t  on Biological Nomenclature (IOB 
1989) the term 'taxonomy' will be used.
The roots of modern taxonomy go back to L innaeus of the e ighteenth 
cen tu ry  who estab lished, but did not o r ig ina te  the binomial naming 
system. (Savory 1953 p137). The binomial naming system, by which eve ry  
organism is known by its genus and its species name (written in ita lics  
or underlined) was one of the ea r l ie s t  attempts at an international 
language. As a system of naming it has become w ide ly  and in te rna t iona lly  
recognised and used.
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Given the fundamental importance of the c lass if ica t ion  of spec ies is to 
biology, as important as the per iod ic  table is to chem istry , it m ight be 
expected tha t the systems of c lass if ica t ion  would by now be well worked 
out and agreed in te rnat iona lly : most of the w or ld 's  spec ies would be 
described, g iven an in ternationa l name, and c lass if ied  in a scheme that 
is f ixed and unchang ing. S c ien t if ic  language would be constant, w ith few 
if any exceptions, and those exceptions would be newly d iscovered 
organisms, or to c la r i fy  obscu re  details. While spec ia l is ts  m ight a rgue 
over a few re la t ive ly  unknown organisms, ce rta in ly  those re fe rred  to in 
school texts would have in te rna t iona lly  agreed names and c lass if ica t ions. 
At least In the domain of taxonomy at school level, CSL would be 
completely valid.
For profess ional taxonomists, the p ic tu re  is somewhat d if fe ren t  from 
tha t of the popular view. Taxonomy cannot by its nature be completely 
internationa l as its main task inc ludes re f in ing  and deve lop ing ways of 
c lass if ica t ion  (which means tha t it is constant ly  chang ing  as new data 
is added). The place of any g iven crea tu re  in tha t c lass if ica t ion  can be 
and Is changeable. Taxonomy is a good example of a d isc ip l ine  where the 
profess ional rea l ity  and the popu lar view can d if fe r  w idely.
One can though, at least a t school level, expect a cons is tency  In the 
su p e rs t ru c tu re ,  and in s ty le  such as the use of su ff ixes . The 
comparison between French  and Eng lish  is made more d if f ic u lt  by the 
modern t rend  to do ve ry  l it t le  taxonomy, or c lass if ica t ion  of species, in 
B r it ish  schools. There fore  th is  chapte r re lies heav ily  on material from 
outs ide the schools.
2. SUB-HYPOTHESES
a. The binomial spec ies  naming system is in ternationa l.
b. The su ff ixes  of the Latin names used are International.
c. The system of c lass if ica t ion  is international.
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a. The binomial naming system
Acco rd ing  to the Inst itu te  of B io logy 's  repo r t  on Biological
Nomenclature (IOB 1989) pub lished  fo r  schools,
. . . fam ily, genus and spec ies  [names] a re  governed by s t r i c t  
in te rna t iona lly  agreed conven t ions  called Codes of Nomenclature, (p 14)
The repo r t  notes tha t  the re  have been changes In recent years, most 
of which a re  i r re le v a n t  to seconda ry  school level pup ils . Some of the 
more common changes are mentioned in f ig u re  16.1 below.
FIGURE 16.1 RECENT CHANGES IN GENUS
3. RESULTS
Examp Ie From To
rabbi t Lepus O rycto lagus
dog fish S c y l1ium S c y lio rh in u s
! ion Fe 1 is Panthera
So apa rt  from minor changes, a t school level the binomial naming 
system  Is constant.
b. The su ff ixe s  of the Lat in  names
It is c lear from a comparison o f va r ious  sou rces  such  as Quid (1985) 
Stacey (1980) and Henderson (1979) tha t the Lat in  su ff ixe s  used are 
constan t between Eng lish  and French  except fo r  the level of
fam ily. In each case the last vowels are s im p lif ied  to an '6 '1.
For animals Eng lish  - id ae  = French  -/'c/£
For p lants Eng lish  -aceae = French  ace
Th is  could be cons idered  to be but a minor spe l l in g  d iffe rence.
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c. The systems of c lass if ica t ion
T rad it iona lly  in schools, systems of c lass if ica t ion  based on d iv is ions  
between animals and p lan ts or ve rteb ra tes  and inve rteb ra tes  have 
been used p a r t icu la r ly  fo r  the ear ly  years of secondary  school. 
These are now out of favour. (IOB 1989 p 17).
In recent years, the f iv e  kingdom system has enjoyed wide
acceptance. But, as the IOB (1989) report points out,
One of the major problems of systematics is to decide how to 
d iv ide  the l iv ing  world  into kingdoms. While the trad it iona l 
dichotomy into p lants and animals is adequate fo r  non -sc ien t if ic  
purposes, it is not cons is ten t with cu r re n t  understand ing , (p 17).
The d iv is ion  into k ingdoms is a d isputed issue. Even given the f iv e  
kingdom system, which the report  recommends, [1.] there  is 
d isagreement in c lass if ica t ion  of l iv ing  th in g s  at the h igher leve ls 
of phylum c lass and o rder. [2.]
The report  says,
Systematics is su b je c t  to personal opinion and no two textbooks 
are l ik e ly  to be in agreement. . . . However, in many cases the 
situat ion  is ra the r d if fe ren t.  Kingdom, phylum, c lass and order 
are sub je c t  to an au tho r 's  whim -  even to th e ir  renaming -  but 
family, genus and spec ies  are governed by s t r i c t  Internationally  
agreed conventions called Codes of Nomenclature. (IOB 1989 p 14).
1. The f iv e  k ingdoms are, Procaryotae  ie bacteria etc, P roctoct is ta  ie 
one celled organisms, Fung i, Plantae and Animalia. For the details 
M argu lis  and Schw artz  (1988) is recommended. See also M argu lis  & 
Guerre ro  (1991). The ir work apparen t ly  is based on Whittaker (1959) but 
nowhere is th is  re ference g iven In fu l l in the IOB report, though the 
book by M argu lis  & Schw artz  gets mentioned twice, in a footnote (p17) 
and in the b ib l iog raphy . I f i r s t  thought tha t Whittaker (1959) could be
a m ispr in t, fo r  Hutchinson (1979) has 'Whittaker (1969)'. When I raised 
the question with the Inst itu te  of B iology I was sen t an ex trac t of 
a letter to them by Colin Hutchinson, which states tha t "The 
reference in the repo r t  could e ithe r be to Whittaker, RH (1959) Q u a rt  
Rev. B io l. 34, 210 or be intended as a re ference to the 1969 paper 
tha t i re fe r to in my a r t ic le  with a m isspr in t. I would guess tha t 
the former is more l ike ly .  ... In any case it is the same Whittaker 
and the same scheme essen t ia l ly  in all cases". (IOB 1991). The date 
used in the b ib l io g raphy  of th is  thes is  is 1969.
2. For some Interest ing  examples of th is , and an ea r ly  outline of the 
f iv e  kingdom system propos ing  and a rgu ing  its  acceptance in schools, 
see Hutchinson (1979) where he re fe rs  the reader to Whittaker (1969) 
fo r  a sho rt  c r i t ica l rev iew of other c lass if ica t ion  systems.
RESULTS; VERBALS Taxonomy 16.5
It will take time fo r the changes recommended in the repo r t  to work 
the ir  way th rough  into schools. V iru ses cannot apparen t ly  be f it ted  
in to the system proposed.
Also, in the changes, the d iv is ion s  can be changed. For instance, a
class can become a phylum.
Attention Is drawn to the fac t that the c lass if ica t ion  does not 
use two trad it iona l phyla, Protozoa and Tracheophyta, because the 
c lasses which belong to these phy la  have been exalted to phylum 
status. (IOB 1989 p17).
So while in ternationa l agreement ex ists fo r lower levels, no such 
agreement ex ists  fo r h igher levels, and what belongs to which level 
can also be changed.
In 1990 Woese proposed a rad ica l new c lass if ica t ion  system based 
upon the genetic make-up of spec ies ra ther than th e ir  physica l 
cha rac te r is t ic s .  Bown (1990) report ing  th is  in the New Sc ien t is t  
an tic ipates that,
The new Tree is l ik e ly  to estab lish  itse lf  q u ic k ly  in schools and 
colleges because it p rov ides  a simple arrangement of spec ies and
has great exp lanatory  power. (Bown 1990 p30).
Yet, as Bown admits later in the report,
. . . the new Tree is s t i l l  in its  in fancy, with many branches and
even kingdoms s t i l l  to be sorted out (1990 p30).
As the new c lass if ica t ion  system  has s t i l l  to be worked out, its 
acceptance at school level is questionable, but proposa ls to 
in troduce  it at school level i l lu s tra te  the point made in the 
in troduct ion  tha t taxonomy, by its nature, must develop, and not stay 
as a f ixed system of c lass if ica t ion .
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4. DISCUSSION
As changes are from time to time made to the binomial names, it cannot 
be assumed tha t these changes have been implemented in all languages. 
So taxonomy is not necessa r i ly  fu l ly  constant between French  and 
Eng lish . The method of using a binomial name as an internationa l 
standard  is well estab lished  among profess ional s c ien t is ts .  As such the 
binomial system is much more fixed, in F rench  and in Eng lish , than is 
the system  of h igher c lass if ica t ions. These h igher c la ss if ica t ion s  are 
sub je c t  to chang ing  opin ion, not on ly  fo r the names of any ind iv idua l 
species, but also fo r  th e ir  v e ry  s t ru c tu re s ,  and what belongs where at 
what level.
P ro fess iona l ly  taxonomy is in a state of f lu x  and the sc ien t i f ic  
language is not completely constan t desp ite the expectation at school 
level tha t some measure of s ta b i l i t y  ex ists. At school level the 
s c ie n t i f ic  language of taxonomy is not completely constant. School level 
taxonomy is ne ither completely internationa l in su p e rs t ru c tu re ,  nor in 
names of organisms.
5. SUB-CONCLUSIONS
a. The binomial naming system (genus and species) is constant 
with a few changes occas iona lly  being made.
b. The su ff ixes  of the Lat in  names used are constant.
c. D iv is ions of Kingdom, phylum, c lass and o rde r are not necessar i ly  
constant, or even national, though there  seems to be broad 
agreement on the f iv e  k ingdom system, and the seven levels. Even 
th is  f iv e  kingdom system  is being challenged by other systems.
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1. INTRODUCTION
In both the F rench  school and the Eng lish  school the IUPAC ru le s  for 
naming o rgan ic  substances were mentioned. Teachers s tressed  in the 
course of th e ir  lessons how the naming in o rgan ic  chem istry  was 
international, and the system used in class was accord ing  to IUPAC 
ru les. It came then as a su rp r is e  to d iscover tha t the re  appears  to be 
two ve rs ions  of IUPAC fo r  o rgan ic  chem istry , a F rench  vers ion and an 
Eng lish  vers ion. Th is  made It d if f ic u lt  for the teachers  in the Eng lish  
school who were obliged to follow French as c lose ly  as possib le. They 
decided in the case of chemical names to use the Eng lish  system in its 
en t ire ty , s ince any th ing  less would have resu lted  in a nonsense. [1 .]
There is a whole world of chemical substances, perhaps lit t le  known to 
s tuden ts  and t rans la to rs ,  but the re  nonetheless. Th is  is the world of 
sta ins, reagents, and tests . The teachers, p a r t icu la r ly  in biology, faced 
problems trans la t ing  them. Pa rt  of the problem was the inadequate 
monolingual documentation ava ilab le  in Tunis. Even my experiences as a 
sc ience teacher in England left me with the impression that information 
is sometimes hard to come by, and has to be sought in te chn ic ian s ’ 
handbooks. Un fo rtuna te ly  even the otherw ise excellent "Henderson 's  
D ic t ionary  of Bioiogicai Terms" (1979) Is s t range ly  weak and unhelpfu l 
in th is  area. Along with constancy of sc ien t i f ic  language goes the 
cu ltu re , the methods, the techn iques used which are also assumed to be 
s im ilar. What is important fo r  th is  chapter Is not on ly  the constancy of 
the substance names, but also how international the use of substances 
in common experiments such as test ing  fo r the components of foods.
1. R igh t up to the last moment one of the teachers was uncerta in  what 
the Eng lish  system was. A copy of the ASE (1985) report on "Chemical 
Nomenclature" had not at tha t time a rr ived . I was able to show TEK 
the adv ice  in Butt le  et al (1981) which I had found in the B r it ish  
Council l ib ra ry  in Tun is. Th is  I l i te ra l ly  handed to TEK a few minutes 
before he was due to teach. "A fte rw ards, TEK said the notes were 
timely as he was in two m inds r ig h t  up to the last minute what 
system to teach". (T233:16) He also ear l ie r  had re fe rred  to th is , 
pub lic ly  acknow ledg ing my help in f ro n t  of the c lass, maybe to 
re in fo rce  the au tho r ita t iveness  of what he was teach ing (T233:14).
Th is  is a good example of the benefits of a c t ive ly  seeking to help 
the teachers in the course of my research.
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In England, ever inc reas ing  p re ssu re s  of sa fe ty  have forced  changes in 
s tandard  p rocedu res  fo r  food tests . As accepted p ract ice  has changed, 
so too has the accompanying vocabu la ry . These p re ssu re s  fo r sa fe ty  are 
not the same in e ve ry  coun try .  Neither are the des ired  substances 
a lways ava ilab le. In th is  small area alone then, the actual sc ience may 
not be the same.
Where the re  are changes happening over time in the actual sc ience done 
in schools, the sc ience a pup il learns in one coun try  will not 
necessar i ly  be the same as tha t learned by th e ir  coun te rpa rt  In another 
coun try .  When such people subsequen t ly  meet, at say degree or 
postg raduate  level, the re  will be areas where they  will not share  a 
s im ilar body of language or cu ltu re .
Th is  chapter then tes ts  severa l re lated and important areas of the 
naming and use of chemicals, to see how International they  are.
2. SUB-HYPOTHESES
The broad hypothes is  is tha t  the names of the chemicals are the same 
in F rench  and Eng lish . But th is  is too vague fo r  the purposes of 
ana lys is . There fore  I have su bd iv id ed  names of chemicals into:
a) Names of elements
b) Inorgan ic chem istry
The names fo r  ino rgan ic  chemicals will be the same In Eng lish  and 
F rench , at least when Ignoring any d if fe rences  in word o rder. But 
th is  to make th ree  assumptions which are questionable:
1) The nomenclature fo r  chemicals which, at least at school level, 
have been known about fo r  decades or more, is f ixed and not 
chang ing , In both languages. Or if it can be shown tha t the re  
is evo lu t ion  tak in g  place then:
2) The state of development is the same In both languages.
3) There is on ly  one, cons is tent, acceptab le system.
c) O rgan ic chem istry
The names and the o rde r of pu tt ing  the words together will be 
the same in Eng lish  and French . Here the su b -h yp o th e s is  must 
inc lude component o rder, because the grammar of the host
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language does not impose a word o rder as it does in ino rgan ic  
chem istry  (ch lo ru re  de sodium  instead of Sodium Chloride).
d) Reagents and tests
If CSL Is va lid  then not on ly  will the names of these reagents, 
s ta ins  and tes ts  be the same in Eng lish  and French , but the same 
tes ts  and reagents will be used in comparable c ircumstances. For 
instance, food tes ts  are part of the bio logy of nutr it ion . Tun is ia  
has them In the cu rr icu lum  ju s t  as England does. One would expect 
then tha t the same tes ts  would be used if  sc ience is the same in 
d if fe ren t  countr ies.
e) Enzymes
f) Vitamins and nutr it iona l m inerals
g) suga rs
h) Amino ac ids
3. RESULTS
a. Names of the elements 
FIGURE 17.1a . THE 102 ELEMENTS IN GENERAL
68 names e x a c t ly  the same 
in c lud ing  14 w ith  ex tra  
accents in French
34 names which are d i f f e r e n t  
exp la ined in f ig u re  17.1b 
below
Fourteen names have extra accents in French , w ithout otherw ise 
chang ing the spe ll ing . If these are counted with the names w ithout 
any spe l l ing  d iffe rences, then out of 102 elements, s ix ty -e ig h t  have 
the same name.
Of the t h i r t y - f o u r  names with d ifferences, the details are g iven in 
f ig u re  17.1b. It can be seen tha t seven names are to ta l ly  d ifferent: 
azote  (nitrogen), fe r  (iron), cu iv re  (copper), a rg e n t  (s ilver), btain  (tin), 
o r  (gold), and plomb (lead). An Eng lish  person knowing the symbols will 
qu ick ly  grasp tha t Fe = fe r  (iron), Cu = cu iv re  (copper), Ag = a rg en t  
(silver) and Pb = plomb (lead). That leaves on ly n itrogen, t in  and gold 
as the names tha t do not have any s im ila r ity  between French  and 
Eng lish , even when the symbols are known.
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FIGURE 17.1b . CLASSIFICATION OF THE 34 ELEMENTS WHICH ARE 
DIFFERENT IN ENGLISH AND FRENCH 12.1
DIffe rence French En g l ish
'~e' -> '-urn' lanthane  
molybdene 
ta n ta le  
p i a n tin e
lanthanum 
molybdenum 
tantalum 
p la t  inum
'-©' —> ' — i um' chrome 
t ita n e  
te l lu re  
prasdodyme 
neodyme
chromi um 
t i tan i um 
te l 1ur i um 
praseodymium 
neodymi um
' -yum' ~> ' - i um' 
'- ium ' -> '-on '
baryum 
s i  1icium
bar i um 
s i 1i con
'-©/?©' -> '-e n ' 
[3.]
hydrogene
oxygene
tungstene
hydrogen
oxygen
tungsten
halogenes -> ' - i n e ' f lu o r  
ch i ore  
brome 
iode
as ta t  a te
f 1uor i ne 
c h lo r in e  
bromine 
iod ine 
a s ta t  i ne
S im i la r  roots cdsium  
bore  
carbone 
sou fre  
phosphore 
an t Imoine 
mercure 
lu te tium
caes i um
boron
carbon
sulphur
phosphorus
ant imony
mercury
lutecium
symbo|
T o t a l l y  d i f f e r e n t ,  
French re la te s  
to symbol
Fe r
cu iv re
argent
plomb
i ron Fe 
copper Cu 
s i I v e r  Ag 
1ead Pb
T o t a l l y  d i f f e r e n t ,  
French has no r e la t io n  
to symbol
d ta in
or
azo te
t in  Sn 
gold Au 
n it rogen  N
2. F igu re  17.1b takes no account of American spe l l ings , or proposed 
changes. For instance the Royal Society of Chem istry  is to move from 
'su lp h u r ' to 's u l fu r '  in its  main journa ls , fou r decades a fte r  IUPAC 
f i r s t  recommended th is . Americans s t i l l  tend to use 'cesium' /s i:z iem / 
for the Eng lish  'caesium' (same pronunciation) and 'aluminum' 
/a ' lu :m inem / fo r 'aluminium' /eelyu'mimam/ (Feedback 1992). Th is  
information provoked the w it ty  question as to whether or not th is  
change would also a ffec t  the notation used fo r  hydrogen ion 
concentrat ions. "Is  pH" going to become " / ' ?  (Hannant 1992).
3. Defourneaux (1983 p80) asse r ts  tha t n itrogen belongs to the group 
' - 6ne' -> '-en ' . The French fo r n itrogen is azote  not n itrogene. The 
mistake may be due to the fac t  tha t in his p rev ious  book (1980 p135) 
he listed the fou r elements In Eng lish  with the '-en ' end ing  together.
b. Inorgan ic chem istry
Example 1. the su ff ix  fo r the halogen ions.
The su ff ix  fo r the halogen ions, in French is ' -u re '  and in Eng lish  
'- id e 1. C h lo ru re  de X  becomes 'X ch loride ' in Eng lish .
Example 2, the names of elements ex ist ing as molecules: d ich lo r ine  
Ch lo r ine has the symbol 'C l' in French and In Eng lish . But, the atomic 
form 'Cl' does not normally ex ist in nature. Ch lo r ine  when it is 
found, is found as a molecule, CI2- The Eng lish  fo r th is  is s imply 
'ch lo r ine ' or 'ch lo r ine  gas'. Anyone work ing  in sc ience in Eng lish  is 
expected to know the fac t  tha t certa in  elements ex is t as molecules.
In F rench  the re  a re  two ways of labe ll ing CI2. E ithe r 'd ich lo re '
(5FC66), or 'm oldcu les de ch lore ' (5FC27). The examples of other sim ilar 
elements are  hydrogen, oxygen, n itrogen and the other halogens. Not 
fo r the f i r s t  time French  is being more prec ise  in its use of words 
than Eng lish . The teachers  at the Eng lish  school, when they 
trans la ted  'd ich lo re , d ioxygdne' (4FP68) in a table of densit ies, used 
the words 'd ich lo r ine , d loxygen '. (4EP45). While these words ex ist they 
are not those most commonly used. [4.]
Example 3, word o rder
The b iggest apparen t d if fe rence  between Eng lish  and French  in 
Inorganic chem istry  is the word order. Eng lish  has a type  of binomial 
system tha t fo llows the o rde r in the formula,
{posit ive charged ion) {negative charged  ion}, 
ie {cation} {anion},
eg sodium ch lor ide .
F rench reve rses  th is  o rde r  when using words, thu s  'c h lo ru re  de sodium '.
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4. In a recent a r t ic le  in the New Sc ien t is t  (Leigh 1990) the word 
'd in it rogen ' is used severa l times. "A ir  cons is ts  of fo u r - f i f th s  
n itrogen, or, more co rre c t ly ,  d in itrogen gas (N2) .1' (p55a). When a 
labelled equation was g iven, the label inc luded 'd in it rogen ' and 
'd ih yd rogen ',  poss ib ly  because the author wants to d iscuss the 
sp l it t in g  of the ' d i—' bond. However, as the symbol for an electron is 
repeated ly g iven as 'e' not *e-' one has reason not to t r u s t  the New 
Sc ien t is t  as a s tandard  setter. ASE (1983 p14) fo r  instance uses 'e-' 
to rep resen t an e lectron, and does not use the ‘ d i—' p re f ix  in the 
way Leigh and the F rench  language use it. There is also a world 
of d iffe rence  between an expert using newish term ino logy, and the 
permitted use by school students.
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Example 4, old term ino logy
Bio logy may use old names tha t are not used in chem istry . Th is  in 
fa c t  was happening at the F rench  school. The f i f th  year French 
Chem istry  text was us ing the modern system, (eg 5FC117, su lfa te  de 
c u iv re  II CuSOa) while the b io logy f if th  year F rench  book was using 
the old system (eg 5FB21 oxyde cu iv r iq u e  CuO instead of oxyde de 
c u iv re  II). [5.] The language in French is s t i l l  evo lv ing , and not 
necessar i ly  at the same rate as in Eng lish .
c. O rgan ic chem istry  [6.]
1) Spe ll ing  d if fe rences
As D§fourneaux exp la ins (1983 p92), the re  is v e ry  litt le  
d if fe rence  between the words used In o rgan ic  chem istry , except 
fo r a few changes namely,
a) Elim ination of the accents (hard ly su rp r is in g )
b) E lim ination of some of the fina l e's, in p a r t icu la r  with the 
'- y le ' end ing  ('m ethyle ' becomes 'methyl').
c) Replacement of '- iq u e ' by '—ic'.
d) The French  cetone, c&tdne becomes 'ketone, ketene' with a ' k ' 
Eng lish .
These d if fe rences  are small. The problem lies more with the o rder 
of w r it ing  the names.
2) The o rde r of the component parts
D6fou rneaux (1983 p93) makes l itt le  fu s s  about the o rde r of the 
component pa rts  of a name, and he g ives on ly one example of the 
d iffe rence. Th is  d if fe rence  is used to i l lu s t ra te  po int b) below, 
in f ig u re  17.2b.
In p ract ice  the d if fe rences  were fa r  more con fus ing  to myse lf 
and to the teachers  at the Eng lish  school than D6fou rneaux 's  
s ing le  example would lead one to expect. Therefore , inc luded  in
5. For a fu r th e r  s tu d y  of old and new names in Eng lish  and French , 
D6fou rneaux (1983) and ASE (1985) are good s ta r t ing  points.
6. Much of the material of th is  section came from c lass observation , and 
in pa r t icu la r  was w r itten  by teachers on the b lackboard , thu s  
fac i l i ta t ing  the research.
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the questionna ire  were s ix  items designed to te s t  how confus ing  
these d if fe rences were to the pup ils  (see Chapter 18 'Chem istry  
questionna ire ') .
a) Sometimes the words and numbers are exactly  the same as fo r 
instance in f ig u re  17.2a.
FIGURE 17.2a . ORGANIC CHEMISTRY EXAMPLE SHOWING EXACT SIMILARITY 
BETWEEN ENGLISH AND FRENCH
French: monoch1orombthane (6FC:100)
Eng l ish : monochloromethane (T229:11).
b) Other times the words stay  exactly the same, but the location 
of the numbers changes. In French the numbers are put to the 
r ig h t  of the re levan t component, whereas In Eng lish  they are 
on the left, as in the f ig u re  17.2b below.
FIGURE 17.2b . ORGANIC CHEMISTRY EXAMPLE SHOWING POSITION OF NUMBERS
French: t r im § th y l-2 ,2 ,4  pentane
E ng l ish :  2 ,2 ,4 -tr im e thy lpen tane
c) In F rench  dashes and spaces are used to separate the numbers 
from the words, the dash Implying tha t the numbers are l inked 
to tha t component, a space separat ing  each rad ica l from the 
stem. In Eng lish  the dash se rves  the same funct ion , to 
link the numbers to the appropr ia te  component, bu t th is  time 
the component is on the r ig h t  of the numbers. F igu re  17.2c 
i l lu s t ra te s  these points.
FIGURE 17.2c. ORGANIC CHEMISTRY EXAMPLE TO COMPARE DASHES AND 
SPACES
French: dibrom o-1,2  m bthyl-3 butane.
Eng l ish :  1 ,2,-d ibromo-3-methylbutane.
Eng lish  does not use spaces where numbers are invo lved, a 
dash being used as the separator. As such the dash does not 
necessar i ly  imply l inkage of a number to the name. Numbers 
a lways go with what follows in Eng lish , the re fo re  the dash of
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l inkage and the dash of space can be d is t ingu ished  from the 
context. [7.].
Note how in Eng lish  the re  is no break between the 'methyl' and 
'butane' in 'methylbutane'.
d) Eng lish  also uses numbers to break up components l ike octyne, 
whereas F rench  keeps such words together p lac ing the numbers 
a fte r the words. Examples of th is  are g iven in f ig u re  17.2d 
below.
FIGURE 17.2d . TO SHOW HOW FRENCH DOES NOT BREAK UP 
COMPONENTS LIKE ENGLISH DOES
French
butdne-2
dimb thy  1 -3 ,6  o c ty n e -4 .
Eng lish  
b u t-2-ene.
3 , 6-d  i methyIocta-4-yne
An ea r ly  attempt to see how confus ing th is  was to pup ils  was 
made in the questionna ire , (chapter 18) and a presentation of the 
, re su lts  is g iven there. As fa r  as the nomenclature is concerned 
it is clear tha t the re  are major d iffe rences between Eng lish  and 
French  concern ing  word o rde r and punctuation of names in o rgan ic  
chem istry .
d. Reagents and tests
Example 1. lugol so lution
The French  textbooks states,
so lution de lugol . . . (le lugol est une solution d'iode dans 
I’ iodure de potassium). (6FB144)
The Eng lish  book, at th is  po int t rans la t ing  d ire c t ly  from the F rench
states,
... lugol so lution (= so lution of iodine and potassium iodide) (6EBi7). 
Here the teachers  at the Eng lish  school used the name as in the
French book and tha t is what it is known as in Tun is ia. But lugol
so lution is w idely  and more s imply known in Eng land as 'iod ine
so lution '. Apparen t ly  it ex is ts  in Eng lish  (Turner 1991), but it is not
in cu r re n t  use.
7. Yet IOB (1989 p 11) uses 'g lucose 1-phosphate' with a space instead of 
a dash.
Example 2. bleu de to iu id in e -dos in e "  and 11b leu de to lu ic line pheniqud. 
These are s ta ins  to show the chromosome behav iour In b inary  f iss ion  
in p lant root t ip s  in a techn ique known as mitosis squash 
preparat ions. The s ix th  year Eng lish  text ad ro it ly  avoided t rans la t ing  
these s ta ins by say ing  "look at the s l ides you are g iven". (6EBi29). 
Devries (1976), a sc ience d ic t iona ry  not ava ilab le  in Tun is ia  has 
these equ iva lents: ‘to lu id ine  blue' and 'carbol to lu id ine  blue' 
respec t ive ly ,  not 'to lu id ine  eosine blue' and 'phenol to lu id ine  blue' as 
m ight be expected.
Example 3. b iu re t  test
In Tun is ia  the b iu re t test (6FB24) was used to test fo r the presence 
of protein. [8.] The b iu re t  te s t  is known in England but is now litt le  
used.
Example 4. la reaction  xan th ropro te ique .
For th is  test n it r ic  acid is added to a sample which is then heated. 
Th is  causes the sample to p roduce a white p rec ip ita te  which on 
continued heating tu rn s  yellow ve rg ing  on orange. The test was g iven 
the name "xantoprote ic  tes t"  in the Eng lish  book (6EBi57). At the 
Eng lish  school the teachers  had to make an in te l l igen t guess as to 
what it  is in Eng lish . The tes t  is unknown in modern Eng lish  schools 
and is now not used.
Example 5, growth so lu t ions fo r  p lants
There are two l iqu id  growth media fo r p lants (5FB10-11) called a) 
"m ilieu de Knop"  and b) " m ilieu  de Sachs". Le m ilieu  de Knop is a 
so lution conta in ing nine elements needed fo r  the growth of p lants 
show ing tha t an a r t i f ic ia l  growth medium can be made. Le m ilieu  de 
Sachs  is a s im ilar l iqu id , bu t with the elements p rov ided  by d if fe ren t  
combinations of sa lts  show ing tha t the actual chemical form of the 
element is not important.
Only something s im ilar to "Knop 's  so lut ion" is known and used in 
Eng lish , w ithout a specia l name.
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8. In the b iu re t te s t  add ing  f i r s t  sodium hydrox ide so lution then copper 
su lphate  so lution to a prote in  so lution g ives a blue colour, which 
when shaken becomes a v io let co lour. .
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Example 6. litmus
In F rench  the terms used are 'p ap ie r de tou rneso l', 'tou rneso l rouge ', 
and 'tou rneso l b leu ', fo r  ' l itmus', 'red  litmus', and 'b lue litmus* 
respec t ive ly .  'L itmus' Is not the name of a man as such, but 
accord ing  to Longman (1985) is l inked with the old norse fo r a type  
of herbs used In dyeing. H arrap 's  Science D ic t ionary  (1985) g ives 
another eponym 'Kube l-Th iem ann 's so lution ', and 'l itmus so lution ' is 
known as 'te in tu re  de tourneso l'. The substance is the same, bu t the 
name is not, with the word 'so lu t ion ' being rep laced by the word 
'te in tu re '.
e. Enzymes
At the low level of b io logy stud ied  in Tunis ia, no examples of 
d if fe rences between Eng lish  and French fo r enzymes could be found.
f. Vitamins and nutr it iona l m inerals 
Example 1. group names
The important nu tr it iona l elements in Eng lish  are called s imply 
'm inerals '. Other elements needed are called 'trace  elements'. The 
d iv is ion  in F rench  is between m acrom indraux  and "m icrom ineraux ou 
oligodlements". (6FB45).
Anyone t r y in g  to say any of these three F rench  words in Eng lish  
would not be understood. ‘Macrominerals ', 'm icrom inerals ', and 
'oligoelements' are not Eng lish  words.
Example 2, the vitamin B complex
It can be seen tha t at one time d if fe ren t numbers were used for 
n iacin and pantothen ic acid w ith in  Eng lish . Also tha t biotin normally 
has no number, but Henderson (1979) g ives it the number B4. 
Pantothenic acid is also g iven the number 84 in F rench . The French 
labe ll ing of B12 as ' cyanocobalam ine' agrees with the Eng lish  
(Henderson 1979, though no mention in Mervyn 1984).
There are the re fo re  d if fe rences in the group names fo r  the 
nutr it iona l m inerals, and in the names and numbers of some vitam ins 
belonging to the B group.
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FIGURE 17.3 SUMMARY OF THE NAMES AND NOMENCLATURE OF THE VITAMIN B 
GROUP IN ENGLISH AND FRENCH WITH VARIANTS NOTED
Eng l ish  . 
(Mervyn 1984 p26-7, 148,155)
French
(Quid 1984 p1394c)
thiam ine B i B i th iam ine
r ib o f la v in  B2 B2 r ib o f ta v in e
n ic o t in i c  a c id  83 (USA and now) 
or n ia c in  B5 (o ld: Europe)
= p e l le g ra  p reven ta t ive  f a c to r ,
= P-P fa c to r  /  v itam in  P-P 
= v itam in  B7 (Henderson 1979) [9.]
PP a c id e  n ico tinam ide
pantothen ic a c id  B5 (USA and now)
B3 (o ld: Europe)
B4 a c id e  pantothdnique
pyr idox ine  Be Be p y r id o x in e "
b io t in  no number
(B4)(Henderson 1979)
fo l ic  a c id Be a c id e  fo liq u e
B i 2 * B i 2 cyanocobalamine
g. Sugars
The ev idence is from 6FB32-5. 6EBi57-8 with example six from 5FB21. 
Note tha t the Eng lish  system is followed in fu l l  in the Eng lish  
trans la ted  textbooks.
FIGURE 17.A EXAMPLES OF NAMES OF SUGARS THAT ARE DIFFERENT
French Eng lish
1 . le s  g lu e  ides carbohydrates
2 . le s  oses ou su cre s s im p les monosaccherides
3. le s  d i ho i os ides d isacche r ides
4. le s  p o lyh o lo s id e s po lysaccher ides
5. ami don/la  fe cu le s ta rch
6 . Idvulose f ruc tose
Most of these d if fe rences are to do with the group words, ra the r 
than the ind iv idua l name of a sugar.
9. Th is  last name fo r  n ico t in ic  acid, vitamin B7, is e ithe r an e r ro r  or 
is so old tha t it  is no longer used at all, as M ervyn  (1984) has no 
mention of th is.
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h. Amino ac ids
Standard  names and abb rev ia t ions  for amino ac id s  ex ist in Eng lish  
and in French , in the human body there  are on ly twenty amino ac ids 
which are used. When these twenty are compared between Eng lish  and 
French  it becomes c lear tha t apa rt  from the odd accent and a change 
in word o rder requ ired  by the French, (’ I'acide aspartique ' Instead of 
'a spart ic  acid'.) the names and the standard  th ree  letter 
abbrev ia t ions  are the same.
4. DISCUSSION
a. Names of elements
Supe r f ic ia l ly  the re  is a lot of agreement between French and 
Eng lish . But, of the elements having exactly the same names and 
spe l l ings  with no accents (54/102), twenty are elements in the 
lanthanide se r ie s  (numbers 58-71) and the act in ide se r ie s  (numbers 
90-102). These elements are rare, and mostly of in te res t to nuclear 
sc ien t is ts .  When these are excluded that leaves se ven ty - f iv e  
elements to be cons idered, of which t h i r t y - fo u r  have exact 
equiva lence, and another nine have only accents as the d ifference. 
Thus 34/75 elements have s ig n if ican t  d ifferences, ie almost half of 
those cons idered.
At school level usua lly  on ly  elements 1-36, p lus s i lv e r ,  t in , iodine, 
tungsten, platinum, gold, m ercu ry  and lead are cons idered, some 44 
elements. Of th is  44, some 21 have d if fe rences in th e ir  names, a 
m arg ina lly  h igher number (48% as aga inst 45% fo r  34/75).
So the area of agreement between French and Eng lish  upon 
examination p roves to be on ly s l ig h t ly  more than half. The names of 
the elements cannot the re fo re  be regarded as fu l ly  internationa l.
b. Inorgan ic nomenclature & c. O rgan ic nomenclature
The most obv ious d if fe rence  between Eng lish  and French fo r 
ino rgan ic  nomenclature is the word order, but as the basic content 
s tays  the same, and these changes are bound to the d if fe r ing  ru le s
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of grammar in F rench  and Eng lish: the d iffe rence  is not tha t 
important and says  l it t le  about the in te rnat iona lness of the 
Inorganic nomenclature. It is c lear that the term ino logy has been 
changing: both languages are moving towards a modern 'systematic ' 
naming system. But even th is  modern system is not yet fu l ly  
in ternationa l. For instance the re  is the change of su ff ix  fo r  the
halogen ions, and the name change fo r molecules ex ist ing  In nature ..
in diatomic form. The changes are not happening at the same rate In 
d if fe ren t  sub jects ,  coun tr ie s  and languages. There is a t rend  
towards grow ing agreement, but fu l l  agreement used cons is ten t ly  has 
yet to happen. •
The d if fe rences in o rgan ic  chem istry  names are mainly to do with 
punctuation and the o rde r of the components in the name. In the 
questionna ire an attempt was made to see how d if f ic u l t  pup ils  found 
these changes. (See Chapter 18 'Chem istry questionna ire ') .
d. Reagents & e. Enzymes
Most of the s ta ins used in the schools in Tun is  had sim ilar names in
Eng lish  and French , with on ly the minor d if fe rence  ex ist ing  of a
reversa l of word o rder, as in inorgan ic chem istry . With enzymes, 
the re  is the limitation tha t few were stud ied  in the school courses.
It is poss ib le tha t examples of enzymes which d if fe r  in name between 
Eng lish  and French  can be found, espec ia lly  those used in 'A' level 
b io logy which is h igher in level and broader in scope than the 
b io logy of the 'Bac C' or the bio logy stud ied  in Tun is ia.
f. Vitamins and nutr it iona l m inerals, & g. Sugars, & h. Amino ac ids
It was in te res t ing  tha t  fo r suga rs  and fo r m inera ls it was the group 
words which changed most between Eng lish  and French . For the 
v itam ins the b iggest area in which d if fe rences were found was in 
the vitamin B complex. Not on ly  are the re  d if fe rences w ith in a 
language, espec ia l ly  Eng lish , bu t also the re  are d if fe rences between 
Eng lish  and French . The amino ac ids in con tras t  is an area where 
both symbols and names are fu l ly  constant between Eng lish  and 
French , ignor ing  accents and word order.
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5. SUB-CONCLUSIONS
a. Names of elements
A th ird  (34/102) of the names of the elements have d iffe rences 
between Eng lish  and French , the re fo re  they are not internationa l.
b. Inorgan ic chem istry
Th is sub -h ypo the s is  has not been adequately tested. There is though 
su ff ic ien t  ev idence to show tha t the sub -hypo theses  can fail: 
d if fe rences between Eng lish  and French do exist. The state of 
p rog ress  towards a more internationa l system is not necessar i ly  the 
same in Eng lish  and French .
c. Organ ic chem istry
There is l it t le  d if fe rence  rega rd ing  the names of the component 
parts, but the order, and the punctuation d if fe rs .  There is also a
major d if fe rence  in the way French  spec if ie s  tha t hydrogen (and
sim ilar elements) is a molecule of two hydrogen atoms, (d lch lo re ) 
whereas in Eng lish  th is  is normally assumed, and ch lo r ine  is assumed 
to be CI2 un less the re  are spec if ic  Indications to the con tra ry .
d. Reagents and tes ts  & e. enzymes
1) The names of reagents dyes and sta ins are not necessar i ly
internationa l.
2) The same s tandard ised  tes ts  and s ta ins are not a lways used 
in comparable c ircumstances.
3) There was no ev idence to te s t  the su b -h ypo th e s is  fo r enzymes.
f. Vitamins and nutr it iona l m inera ls & g. suga rs  & h. amino acids.
There is some am bigu ity  concern ing  the labe ll ing of the v itam ins of 
the B group. The numbering system fo r the B group is not completely 
internationa l. The c lass if ica t ion  labels (group names) fo r m inerals 
and trace  elements are not internationa l. Some common names fo r 
suga rs  are the same, but not the French for s ta rch  or ievulose. The 
group words are d if fe ren t. For amino acids, apa rt  from accents and 
word order, the language is constant fo r both words and symbols 
between Eng lish  and French .
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1. INTRODUCTION
The d if fe rences  in o rgan ic  chem is try  nomenclature between Eng lish  and 
French  have been d iscussed  in the p rev ious  chapte r 'Chemical 
Terminology*. The methods used, and how the quest ionna ires  were 
adm in istered has been presented  in the Chapter 6 'P rocedu res '.
Th is  chapter is an attempt to see how s ig n if ic an t  the observab le  
d if fe rences  between Eng lish  and French  are. In e f fec t  the re  were th ree  
g roups of pup ils , at the Eng lish  school with some read ing of F rench , 
at the Eng lish  school w ithou t F rench , and at the F rench  school.
In the questionna ire , the precaution  was taken of a sk ing  the F rench  
school pup ils  if they  had read any th ing  or s tud ied  any th ing  about 
o rgan ic  chem istry  in Eng lish . Each c lass had some who reported they  had 
had one sh o r t  lesson by th e ir  Eng lish  teacher. Whole c lasses were 
affected even though only some recalled and mentioned th is . There fo re  
the F rench  group has not been s p l i t  into those who p ro fessed ly  have or 
have not done any o rgan ic  chem is try  In the ir  th i rd  language as has 
been done fo r  the Eng lish  school.
In accordance with accepted p ract ice  in l in gu is t ic s ,  the second language 
has been labelled L2, and the th i rd  language has been labelled L3. All 
the s tuden ts  spoke Tun is ian  A rab ic  as the ir  f i r s t  language L1, with 
F rench  (L2) and Eng lish  (L3) being spoken at the F rench  school, and
Eng lish  (L2) and F rench  (L3) being spoken at the Eng lish  school.
2. SUB-HYPOTHESES
a. If CSL is va lid , then on an exerc ise  in read ing formulae and
co r re c t ly  draw ing th e ir  s t ru c tu re  the re  will be the same number of
m istakes between:
1) The French  and Eng lish  te s t  at the Eng lish  school
2) The French  and Eng lish  te s t  at the F rench  school
3) The French  and Eng lish  te s t  at the Eng lish  school fo r the group
who have read French  and the group who have not, ie the fac t  of
read ing some F rench  material should make no d iffe rence, and g ive 
no advantage.
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b) i f  CSL is va lid  and if the  F rench  and Eng lish  g roups are equ iva len t 
popu lat ions with the sole s ig n i f ic a n t  d if fe rence  being the language 
of in s tru c t ion  then the number of m istakes in the F rench  school 
shou ld  be Identical to the number of m istakes in the Eng lish  school.
c) If CSL is va lid  then when s tuden ts  are asked to re -w r ite  a formula 
in the s ty le  of the o ther language, the re  will be no mistakes. [1.]
3. RESULTS
As a contro l, c lass th ree  at the F rench  school was g iven the 
exerc ise  in L2 on ly. The ir  re su lts  were: e ighteen pup ils , with e igh t 
m istakes out of 108 questions. Th is  is comparable to those classes 
who did the exerc ises in L3 then L2.
FIGURE 18.1a . ENGLISH SCHOOL 'DRAWING FORMULAE': STUDENTS WHO 
REPORTED STUDYING CHEMISTRY IN ENGLISH ONLY 
( in co r re c t  ans = in co r re c t  answer, nos = numbers)
C la ss pupi I
L3 (French) 
in c o r re c t  ans 
nos %
L2 (Eng lish) 
in co rre c t  ans 
nos %
L3/L2 
Fr/Eng 
ra t  ionos
1 8 19/48 39.6 5/48 10.4 3.8
2 7 7/42 18.7 2/42 4.8 3.5
3 5 12/30 40.0 1/30 3.3 12.0
4 5 2/30 6.6 0/30 0.0 CO
Tota l 25 40/150 26.7 8/150 5.3 5.0
1. Note, th is  te s t  I gave almost as an a fte r though t to some at the 
Eng lish  school on ly  a fte r  the second time the s tuden ts  had done the 
chem istry  quest ionna ire  (Eng lish  version) and a fte r  the s tuden ts  had 
had exposure to the F rench  sty le . Time was too sh o r t  at the French 
school to even cons ide r g iv ing  a s im ilar te s t  there.
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FIGURE 1 8 .1 b . ENGLISH SCHOOL 'DRAWING FORMULAE': STUDENTS WHO REPORTED 
STUDYING CHEMISTRY IN FRENCH AND ENGLISH
C la ss pupi I
L3 (F r e n c h ) 
in co r re c t  ans
L2 (Eng lish) 
in co rre c t  ans
L 3 /L 2
Fr/Eng
nos nos % nos % ra t io
1 13 17/78 21.8 5/78 6.4 3.4
2 13 8/78 10.3 4/78 5.1 2.0
3 19 22/114 19.3 4/114 3.5 5.5
4 17 6/102 5.9 6/102 5.9 1.0
Tota l 62 53/372 14.2 19/372 5.1 2.79
FIGURE 18.2 FRENCH SCHOOL 'DRAWING FORMULAE'
C lass pupi i
L3 (Eng lish )  
in co r re c t  ans
L2 (French) 
in co rre c t  ans
L3/L2
Eng.Fr
decimalnos nos % nos %
1 15 14/90 15.6 8/90 8.9 1.75
2 22 18/132 13.6 7/132 5.3 2.57
4 19 15/114 13.2 6/114 5.3 2.5
5 20 15/120 12.5 8/120 6.7 1.88
I 76 62/456 13.6 29/456 6.4 2.14
R E S U L T S :  V E R B A L S  C h e m i s t r y  q u e s t i o n n a i r e  1 8 . 5  
FIGURE 1 8 . 3  SUMMARY OF FIGURES 1 8 . 1 a , 1 8 . 1 b  AND 1 8 . 2
Pupi I 
nos
L3
numbers %
L2
numbers %
L3/L2
decimal
Engl ish school 
'Engl ish on ly '
25 40/150 26.7 8/150 5.3 5.0
Eng l ish  school 
'French & E n g l is h '
62 53/372 14.2 19/372 5.1 2.79
French school 76 62/456 13.8 29/456 6.4 2.14
FIGURE 18.4 GRAPH TO SHOW THE SUMMARY RESULTS OF 'DRAWING FORMULAE1
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FIGURE 18.5 TABLE OF RESULTS AT THE ENGLISH SCHOOL OF RE-WRITING 
CHEMICAL FORMULAE IN FRENCH
C lass Pupi I 
nos
Number of 
quest ions 
answered
1
Tota l 1y 
r ig h t
\ N S W E R 
Almost 
r ig h t
S
T o ta l ly  
wrong
1 11 66 7 40 19
3 13 78 8 53 15
4 9 54 0 34 20
Total 33 198 15 127 54
(percent) 100 100 7.6% 64.1% 27.3%
(The 'a lmost r ig h t '  answers were those in which the word order was 
r ig h t  but the other d e t a i l s  were wrong)
FIGURE 18.6 GRAPH TO SHOW THE RESULTS AT THE ENGLISH SCHOOL OF 
RE-WRITING CHEMICAL FORMULAE THE FRENCH WAY
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4. DISCUSSION
a. 'Drawing formulae'.
Despite the lim itations of a small sample and the fac t tha t though
d if f ic u lt  chemical formulae were chosen the e r ro r  rate was low,
making d is t in c t ions  d if f icu lt ,  the fo llow ing statements can be made:
1) There was a greater number of e r ro rs  in the th i rd  language of 
studen ts , than In th e ir  second language. Th is  was t rue  fo r the 
Eng lish  school and the F rench  school, i f  CSL were to be valid 
then th is  d if fe rence  would not ex ist at all. [2.]
2) At the Eng lish  school, the 'Eng lish  on ly ' group made 27% e r ro r s  in 
L3, compared to 14% fo r  those studen ts  who had confessed ly  some 
contact with French .
3) The French  school made less e r ro rs  in th e ir  th i rd  language than 
the Eng lish  school did in th e ir  th ird  language. Th is  re su lt  is 
unexpected. Maybe the lesson the s tuden ts  had on o rgan ic  
chem istry  had helped, maybe s tuden ts  were more su re  of 
themselves in F rench  because they had not had two languages 
con fu s ing ly  f loat ing  around, the re fo re  being su re  of one, they  
could reason more c lea r ly  in the other language.
4) Both schools got base leve ls of scores fo r  L2 tha t were close,
5.1% for the Eng lish  school compared to 6.4% fo r  the French 
school. Th is  is ev idence suppo r t ing  the assumption tha t the two 
schools are s im ilar populations of pupils.
2. All the tests  were g iven in the th ird  language before the second 
language. To do half the c lasses in L2 then in L3 would have been 
to fu r th e r  d iv ide  the population to unacceptab ly low sizes. In no 
case did the e r ro r s  in the second language exceed those in the th i rd  
language. It is poss ib le tha t e r ro r s  are lower fo r L2 because of 
p r io r  exposure to the questions in L3. In the Eng lish  school th is  was 
minimised by separa t ing  the two tests  by a time in te rva l of weeks. In 
the F rench  school the tes ts  had to be adm in istered an hour apart. 
Both schools rece ived the tes t  in the L3 L2 o rder, the re fo re  valid 
comparisons between the schools can be made.
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b. Eng lish  school ' re -w r it in g  formulae'
The s tuden ts  who attempted th is  section did so because they had 
time, it was an optional extra. It was not attempted before the other 
questions had been completed. Therefore  the re su lt  is s ig n if ican t  
tha t though the m ajo r ity  had grasped the idea of the change in 
sy l lab le  o rde r between Eng lish  and French, and were able to ach ieve 
high scores on recognit ion, on ly  7.6% of questions were answered 
co rre c t ly  when it came to re -w r it in g  the formulae the French way. 
The resu lt  shows how d if f ic u lt  it is to change between languages 
when something as essen t ia l ly  simple, yet p ract ica l,  as re -w r it in g  a 
formula is demanded. Sc ience may be internationa l in that 
d if fe rences a re  su f f ic ie n t ly  m inor to make recognit ion an 
in s ig n if ic an t  problem, but co r re c t  usage in another language is 
another, more d i f f ic u l t  s k i l l .  M inor d iffe rences tha t do not a ffec t  
recognit ion can become major d if fe rences when co rre c t  usage is 
demanded.
c. General comments
The sub -conc lu s ion s  must be drawn with caution, as the numbers of 
pup ils , though almost ail the population, were small, and the number 
of e r ro r s  was so small in the tests  that the f ig u re s  are less 
conv inc ing  than otherw ise. Also, the French school c lea r ly  did better 
than the Eng lish  school 'Eng l ish  on ly ' group when tested in L3, 
showing tha t d if fe rences  between schools can eas ily  a ffect re su lts  
of tes ts  l ike these. The re su lts  though are ind icat ive . In pa rt icu la r ,  
the exerc ise req u ir ing  the re -w r it in g  of formulae, which was test ing  
an act ive  s k i l l  not ju s t  recognit ion, points to a se r ious  fa i lu re  of 
CSL.
5. SUB-CONCLUSIONS
a. More m istakes are made in L3 than in L2.
b. Rewrit ing a formula in another language proved p a r t icu la r ly  d if f icu lt .
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A major argument of those in fa vou r  of CSL is tha t the symbols used in 
sc ience are assumed to be in ternationa l, p a r t icu la r ly  because the re  
ex ists the in ternationa l system (SI) of units, supposed ly  one of the most 
fu l ly  internationa l systems in use in the modern world. Widdowson, as 
explained in chapter 28 also rega rds  symbols as a k ind of interlanguage.
If there  are major d if fe rences between Eng lish  and French in th is  
important area of symbols, it fo llows that CSL is not valid in one of 
the more important areas.
"La conference Generate e t du Comite In te rna tiona l des Po ids e t 
M esu re s"  (CGPM) has been in existence s ince 1889. (Maillot 1981 p221). It
is th is  body which adopted the SI, the in ternationa l System of units,
based upon seven base units, the metre, kilogram, second, ampere, ke lv in , 
candela and mole. (ASE 1981 p 1). Because the UK has adopted the metric 
system (based upon the metre, l it re  and kilogram) one would expect few 
problems now between French  and Eng lish , espec ia l ly  when un its  a re  used 
by sc ien t is ts .
In the SI system, a d is t inct ion  is made between ‘ q uan t i ty 1 (g rand eu r) and 
'un it ' {unites). Quantity, is a dimension, or a measure, such as the 
length, breadth or he ight of an object. All th ree  of these quantit ies,
length, breadth and height, have a symbol fo r them in ita lics. (/,£>, and h).
But the 'un it '  fo r  all th ree  of them is the metre. The metre has the 
symbol 'm', w r itten  with an u p r ig h t  character. [1.]
In handwritten material ita lics  cannot be used, the re fo re  under l in ing  
must be subs t itu ted . Whether th is  is done in B r it ish  or French schools 
I am in no position to say. i can though report  tha t the unde r l in ing  of 
the symbols of quan tity  was not rou t ine ly  done in the classes I 
observed in Tun is ia. With p r in ted  material on the other hand, it is not 
a lways easy to see whether any ind iv idua l letter is in ita lics or not,
1. INTRODUCTION
1. There is accord ing  to Maillot (1981 p220~1) a tendency  in
Eng lish  to use the symbol of the unit instead of the more co rre c t  
quan tity  symbol. The example is given of- "rated kVA". ie rated at so 
many k ilovo lt-amps. The co r re c t  way is to g ive a quan tity  (in th is  
case, watt, symbol W) not the un its  fo r  a power rat ing .
RESULTS: NON-VERBALS Symbols 19.4
the re fo re  th is  d is t inct ion  is v e ry  much left in the domain of accepted 
knowledge tha t a s tuden t at th is  level of sc ience shou ld  have. Both the
symbols for the quan tity  and the symbols fo r the un it are inc luded in
the SI system.
2. SUB-HYPOTHESES
The fo llow ing will be the same in Eng lish  and French , both in form
and in usage at school leve l:-
a. Conventions fo r exp ress ing  vector quantit ies.
b. Symbols fo r  units.
c. Symbols fo r quantit ies.
d. Punctuation and o rthography .
e. Symbols in biology.
f. Symbols In phys ics .
g. The non-SI symbols in chem istry .
h. Symbols in mathematics, .
3. RESULTS
a. Vector quantit ies
Some quantit ies have both a s ize and a d irect ion . Such quan tit ies  are 
called "vecto r quantit ies" . Th is  is the case fo r  instance with force.
Force in Eng lish  is cha racte r ised  by both quan t ity  (size) and 
d irection of action.
If CSL is va lid  then the conventions for s t re s s ing  tha t a quan tity  
is a vector quan tity  will be the same in Eng lish  and in French,
In F rench  vector quan tit ies  are ind icated by is made by w r it ing  
a r i g h t  f a c i n g  a r r o w  a b o ve  th e  q u a n t i t y  eg P
Accord ing  to the Association fo r Science Education,
The convention by which symbols for vector quantit ies may be 
p r in ted  in bold face type  has, in accordance with common presen t 
day school practice, not been followed in these lists. (ASE 1981 p18).
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So an a lte rna t ive  convention does exist fo r ind ica t ing  a vector 
quantity , by using bold p r in t ,  but it is appa ren t ly  not accepted UK 
school p ract ice  (ASE 1981 p18).
Whelan & Hodgson (1989 p17b) follow the convention that
the symbol is p r in ted  in bo ld  Italic, unless we re fe r to 
magnitude only. •
Th is  is f ine  fo r  books. Whelan & Hodgson give no suggest ions as to 
how th is  can be w r itten  by hand, or even, how to cope when the 
typew r ite r  will not handle bold p r in t ing . The ASE (1981 p 17) sugges t 
tha t when a system is wanted fo r handwrit ing , the bold type  of 
p r in t ing  be replaced by unde r l in ing  with a wavy line, which is in 
accordance with the recommended system of co rre c t ing  m anuscr ip ts  
(Writer's 1992 p482).
When it comes to ind ica t ing  un it  vectors, Cores (1983 p94) g ives 'a', a 
bold symbol with a c ircumflex, as "u n it  vector in the d irection of 
'a' ". Th is  is not the same as any th ing  else mentioned so fa r  and is 
l it t le  used in Phys ics .  F rench  uses vector I, J, and S, as explained 
in Chapter 21 'Equat ions ' where the ir  use in phys ic s  is stud ied . 
Conventions fo r rep resen t ing  vecto rs  exists, but they  are l it t le  
used in Eng lish  school sc ience, and ce rta in ly  nowhere near the 
extent tha t the F rench  symbol fo r a vector is used. [2.]
The French  convention of us ing r ig h t  po int ing a rrow s to ind icate 
tha t the symbol rep resen ts  a vector quantity  Is not the same as the 
symbol -» above a line segment AB  which means "The vector 
represented in magnitude and d irection by the d irected line segment 
AB  " (Cores 1983 p94). The term ino logy in Cores (1983) re fe rs  to the 
use of lines with a certa in  d irect ion , the length of the line 
rep resen t ing  the size, and the d irection rep resen t ing  the d irection 
of a vector quantity . Th is  term ino logy was not used in Tun is ia  and 
must not be confused with the r ig h t  po int ing arrow  over a symbol or 
symbols, ind ica t ing  vector quantity .
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b. Un its
Example 1. the ohm
The internationa l ohm symbol 52 is apparen t ly  l it t le  used in Eng lish  
accord ing  to Maillot (1981 p216), the Eng lish  p re fe r r in g  to w r ite  out 
the un it  in fu l l ,  though the symbol does exist.
Example 2. the ke iv in
In the Tun is ian F rench  texts, (up to 1988) the °K fo r  degree ke iv in  is 
used, though TFC (T237:11) told s tuden ts  at the F rench  school to no 
longer use the degrees symbol, as it had been changed in F rench , but 
had yet to appear in the new textbooks. In fact, Maillot (1981 p218) 
reports  tha t the th ir teen th  Conference Gdnerale e t du Comite 
In te rna tiona l des Po ids e t M esures  (CGPM) (1967-8) replaced the 
'degree ke iv in ' by the 'k e iv in '.  In 1983 (p43) Defourneaux could s t i l l
w r ite  °K. The changes sometimes take a long time to work th rough . I
can remember in my school days (pre-1976) being taugh t not to use 
degrees Kelv in. F rance perhaps changes s lower though the cu r re n t  
ed it ions of Anabac do use 'k e lv in s ',  not 'degrees ke iv in '.
Example 3, the degree Cels ius.
Th is  is an in te rest ing  un it when it comes to language change. 
D6fourneaux as late as 1983 (p43) could write, in the French column, 
"20 °C = 20 degrds cen tig rade  and in the Eng lish  column "20 
[degrees] cen t ig rade/Ce ls iu s  ab b rev .: 20 C". ie no degree symbol at 
all. There are severa l po ints here.
a) In the last few decades the re  has been a change in the name 
of the unit, from cen t ig rade  to Celsius. At the time D6fourneaux 
wrote he c lea r ly  though t cent ig rade was in use in France, and 
both cent ig rade and Ce ls ius were in use in Eng lish . In fa c t  the 
ASE (1981) requ ired  the use of Cels ius w ithout th in k in g  th is  was 
worth commenting on. Maillot (also in 1981) does not even mention 
centigrade. It is unwise to draw conc lus ions on what was 
acceptab le from Defourneaux alone. What th is  does I llustrate is 
that s tanda rd s  have been chang ing In recent years.
RESULTS: NON-VERBALS SymboIs 19.7
b) Defourneaux ev iden t ly  though t the degrees symbol was optional 
In Eng lish  fo r Ce ls ius (it is not: cp ASE 1981 p22) and Fahrenhe it  
when he used words in fu l l ,  and omitted it  a ltogether when he 
recorded the symbols. I f ind  it puzz l ing  tha t he should do th is  
and s t i l l  get degrees ke iv in  wrong. It is poss ib le tha t he was 
in f luenced by America s ince he often re fe rs  in his books to 
B r it ish  and American d iffe rences. Defourneaux is c lea r ly  in e r ro r  
here. [3.] Maillot (1981 p218) says,
Quant aux AmArica ins, i l s  As fo r  the Americans, they o ften
adoptent souvent une s o lu t io n  adopt the s im p l i s t i c  s o lu t io n  of 
s im p l is t e  en supprimant le leav ing out the degree s ign ,
s igne ° , ce qui re v ien t  A which in e f f e c t  means
exprimer les temperatures en temperatures are expressed in 
coulombs ou en fa rads , se lon  coulombs or fa rads re s p e c t iv e ly ,  
qu1iI s ’ a g i t  de degres C e ls iu s  fo r degrees C e ls iu s  or degrees 
ou Fah renhe it" .  F a h re n h e it . [4.]
There is potential fo r am bigu ity  here, the problem being of 
sc ience in co rre c t ly  w r it ten  down. Any language can be sub je c t  to 
care lessness, and s tuden ts  of sc ience need to be able to cope 
with it, while making su re  tha t they themselves maintain the 
internationa l s tandards.
c) As Maillot (1981 p218) po ints out there  is confusion in
F rench  over how to w r ite  the unit, eg is it 5° C or 5 °C ? The 
latter is appa ren t ly  p re fe rred  by UIPPA (Union In te rnationa le  de 
Ph ys iq ue  Pu re  e t A pp iiq u ie )  and is viewed as the reasonable 
so lution s ince the two symbols go together and it is normal to 
separate the numerical va lue and the symbol of the quantity . The 
B r it ish  though reso lve the problem by elim inating the space and 
w r it ing  in one go, 5°C as did Tunis ian books (eg 4FB21). Th is 
question is not even mentioned in ASE (1981) or in other 
pub lica t ions tha t m ight be expected to deal with it, such as ASE 
(1985) or IOB (1989).
3. Dbfourneaux (1980 p 111) is not a lways r igh t.  He g ives for
instance fo r the F rench  tonne  "metric tonne (UK, ancien) /  ton (UK et
US)". Actua lly , as Longman (1985) co rre c t ly  expla ins, under the en try  
UNIT, a 'tonne' re fe rs  to the metric tonne, of 1000 kg. 'Ton re fe rs  to 
the old Eng lish  ton, of 2240 pounds. They are approximate ly the same.
4. 20C means l ite ra l ly  20 coulombs, a coulomb being the un it of 
e le c tr ic  charge, and 20F means l ite ra l ly  20 farads, a farad being the 
un it of capacitance.
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Example 4. the speed of rotation
As ASE (1981 p25) expla ins, in common use, but 'non -S I ' is the un it 
rev/m in (recommended up to 16+ in age with r/m in also possible) and 
rev min-1 (for beyond 16+). Here Maillot (1981 p219) reports  tha t 
the re  are major language d ifferences. He c ites German and Russian 
as having problems, and says  tha t the F rench  is 'tr/m in . (ie to u r p a r  
minute). Defourneaux (1980) only g ives the Eng lish  abbrev ia t ion , RPM 
(revo lut ions per minute) for the French 'tou rs/m inu te ' and RPS 
(revo lut ions per second) for ' tou rs/seconde '. (p 113). Defourneaux 
(1980) then does not agree with ASE (1985) but Defourneaux is not 
p a r t icu la r ly  w r it ing  for people at school level. The off ic ia l SI unit 
fo r speed of rotation is rad ian per second, ‘ rad s-1', but, l ike the 
unit of p ressu re , the pascal, it is an inconven ien t unit. It is used 
though by the sixth year F rench  Phys ic s  textbook.
The o ff ic ia l SI un it fo r rotation, 'rad s-+ ' is in ternationa l, but in 
Eng lish  'rev/m in ' and in F rench  'tr/m in ' are commonly used.
Example 5. the minute
The symbol fo r  minute, 'mn', is, accord ing  to Maillot (1981 p218) used 
with 'min', in France, even though only 'min' is techn ica l ly  co rrec t. 
Tun is ia  seems to have followed the same ind iffe rence . ASE (1981 p 19) 
reports  tha t 'min' is not pa rt  of SI, but is in general use.
Example 6. the un its of p ressu re .
This is one area where the un its  are d if f icu lt ,  and where recent 
changes are s t i l l  being implemented.
The problem is a h isto r ica l one. Medicine has used millimetres of 
m ercury , where 760 mm Hg = 1 atmosphere. Chem istry  has used e ither 
mm Hg or, s imply, atmospheres. Phys ic s  though defines the quan tity  of 
p ressu re  in terms from the seven basic un its  of the SI system. 
P re ssu re  then has the un its  'newtons per square  metre', Nm-2. The
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un it of p ressu re  is the pascal, Pa. So 1 atm = 760 mm Hg =101.325 
kPa. Meteoro log ists use the bar, which ASE (1981 p22) says is "not a 
recognised unit, but s t i l l  in use". [5.]
Tyre  p ressu res  add to the confusion, with va r ious un its such as the
old pounds per square  inch (easily converted to atmospheres assuming
14.5 lb / in 2 = 1 atm), and the almost SI un it of kgcrrr2. All these are '
in cu r re n t  use. The Inst itu te  of Biology (IOB 1989 p4) recommends
that the pascal and the k ilopasca l be used, while admitting that
millimetres of m ercury  is s t i l l  in use in medical practice. Th is  has
caused problems fo r textbook w r ite rs . Whelan & Hodgson (1989) state
that while they  used the SI system,
Non-SI un its  have been g iven in addition where it is antic ipated  
tha t the SI system may not be adopted In the near fu tu re .
So Whelan & Hodgson (1989) g ive blood p ressu re  in both un its (eg p 163) 
and some measures, l ike the partia l p ressu res  of gases, are given 
only in mill imetres of m ercury , (eg p153).
The situat ion  gets worse in chem istry , where the quan tity  ‘S tandard  
P re s su re 1 exists. (See Section c. below, also the top ic  of blood 
p ressu re  in Section c. Example 3).
Example 7. the Angstrom A
This is a un it of length equal to 10~i®m and, as Longman (1985) says, 
is "not now recommended fo r techn ica l use". But th is  un it was used in 
Tunis ia. The un it is obsolete, so obsolete tha t ASE (1985) does not 
even comment on it. The whole SI system beyond 1000 or 0.001 is 
based upon mult ip les of three. The nearest un it  to the Angstrom is 
the re fo re  the nanometre, nm. While the Angstrom fo r a time was a 
un it used In both F rench  and Eng lish  it is no longer used. So the 
example here is one of an old un it in both languages s t i l l  being used 
in Tunis ia.
5. Accord ing  to ASE (1981 p22) 1 bar = 100 Pa. The convers ion  rate 
given is incorrect, one bar ac tua lly  equals 100 000 Pa as is noted 
co rre c t ly  in ASE (1985 p 12). What was p robab ly  meant was tha t one 
m illib a r  equals 100 Pa, s ince the p ressu re  read ings given as part of 
weather forecasts, in UK, Tun is ia  and France, are usua lly  in 
m ill ibars.
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Example 8. the ca lor ie  and the joule
The modern un it of ene rgy  is the joule. The old un it was, in certa in  
c ircumstances, the calorie . The un it  is a p a r t icu la r ly  d if f ic u lt  one 
to change as it has come into common use fo r  g iv ing  the energy  
content of foods, and in terms such as the 'thousand Calorie diet'.
Interest ing  to note then tha t the French school b io logy text (5FB44) 
uses k iloca lor ies, and the trans la t ion  ' used k ilo jou les  for the energy  
der ived  from sugar by d if fe ren t  types  of resp ira t ion , aerob ic and 
anaerobic. S im ila r ly  6FB47ff used kcal. The trans la ted  text defined 
both (6EBI64-5) but elsewhere continued to use "Kca i" instead of kJ, 
and inc iden ta l ly  w r it ing  a capita l K instead of the small k ju s t  like 
the F rench  textbook did. It is quite clear from ASE (1985 p6) tha t the 
metric p re f ixes fo r all va lues below mega shou ld be w r itten  in the 
lower case.
So old un its  are s t i l l  in use espec ia l ly  in French.
. Quantit ies
Example 1. s tandard  p ressu re
Many ca lcu la t ions in chem istry  are based upon the 's tandard  p ressu re  
fo r gases'. Th is  used to be one atmosphere, or, s ince the time when 
the pascal was the recommended unit of p re ssu re  (ASE 1985 p 12) the 
equ iva len t in pascals: 101 325 Pa. IUPAC now recommends tha t the 
s tandard  p ressu re  fo r  report ing  thermodynamic data be fixed at 100 
000 Pa, bu t tha t 'normal boil ing points ' (ASE 1985 p 12) should continue 
to be reported at 101 325 Pa as before.
The 's tandard  p re ssu re  fo r gases' is p a r t icu la r ly  used when combined 
with temperature: 's tandard  temperature and p re ssu re  (stp)'. The 'stp ' 
is used in ca lcu la t ions in 'A' level chem istry  upwards. Th is  used to 
be In Eng lish  schools 298.15K and 1 atm (ie 25°C, and 760 mm Hg = 101 
325 Pa) (ASE 1985 p14). At stp  one mole of a gas occupies 
approximate ly 24 dm3 (ie 24 l itres), which is conven ient fo r 
ca lcu lat ions. The new un it of s tandard  p ressu re  g ives a more 
d if f ic u lt  approximation of 23.7 dm3 as well as meaning tha t in
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Eng lish  two s tanda rd s  fo r  p re ssu re  in thermodynamic data ex ist at 
the same time.
In French the s tandard  temperature  and p re ssu re  are defined as at 
0°C (273.15K) and 1 atm. ("/es cond itions normales" 4FB107, 5FC77, 
6FC81). Th is  would mean one mole of a gas would occupy 22.4 dm3 and 
if 100 000 Pa were used, a mole of a gas would occupy 22.1 dm3.
A d if fe ren t  s tandard  temperature  and p ressu re  is the re fo re  used in 
Tun is ian  schools compared to the new 'stp ' recommended by IUPAC. 
Two 's tandards ' ex ist w ith in  IUPAC.
Example 2, su b s c r ip t s  and su p e rs c r ip ts
On th is  sub je c t  Maillot (1981 p216—7) has lit t le  to say. He does though 
ra ise an in te res t ing  point, w ithout exp loring  it, tha t the way of 
labe ll ing diagrams can d if fe r  in the use of su p e rs c r ip ts  and 
sub sc r ip ts .
a) Thus German can w r ite  /r fo r  a sho rt  c i r c u i t  cu rren t,
(meaning K u rzsch iu ss)  whereas French would use Ice fo r co u r t-  
c ir c u it
b) The " ion ic  p roduct fo r  water Kw" whose un its  are mo|2drrr<>
(ASE 1985 p 10) is the "p ro d u it  ion ique de I'eau" symbol "Ke" in 
French . (5FC94,95,96).
Therefore here is an area where CSL is not necessar i ly  valid. At 
school level it is not poss ib le to explore th is  su b je c t  fu r th e r ,  
other than to comment how th is  is yet another small area where 
d if fe rences ex ist between Eng lish  and French.
Example 3. blood p ressu re
In the French system, in da ily  life and in the textbooks (eg 7FB206) 
blood p ressu re  is rou t ine ly  measured in centimetres of m ercury , not 
millimetres. While the school textbook did g ive un its  when re fe r r in g  
to blood p ressu re , to state the un its when a p re ssu re  is given 
ora lly , in e ithe r language, is unusual, the re fo re  th is  can be 
confus ing  when chang ing  languages. At least the custom of express ing  
the sy s to l ic  p re ssu re  before (ie above) the d iasto iic  is the same in
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French  and in Eng lish . An addit ional complication is tha t o ra lly , in 
F rench  s ituat ions, on ly  the sy s to l ic  p ressu re  is usua lly  given, 
whereas in Eng lish  both the sy s to l ic  and the d iasto lic  p ressu res  are 
given.
The units, and what is often measured, are d if fe ren t  in Eng lish  and 
French.
Examples 4, m isceilaneous
Section 2.4 of ASE (1985 p 11—20) has more details about chemical 
symbols and quan tit ies  tha t have changed s ince the p rev ious 
report  in 1979. These inc lude
a) molar en tropy
b) standard  molar G ibbs energy  change AGm*
c) molar mass M
d) molar en tha lpy  change AHm* s tandard
For these and other changes too detailed and complicated to be 
d iscussed here the reader is re fe rred  to the ASE (1985) report.
d. Punctuation  and o r thog raphy
One of the areas which can cause d if f icu lty ,  even fo r those work ing  
w ith in one language, is the question of punctuation. It is a f id d ly  
detail, and can give p a r t icu la r  problems to examiners who may have to 
decide what is r ig h t  and wrong. Also lack of c lear agreed punctuation 
can lead to ambiguity.
Example 1, The decimal po int and the thousands group ing
a) D iffe ren t pract ices
Trad it iona lly  the decimal point has been in England a dot at the
m id-po in t eg '3°7' read as 'three point seven '. Increas ing ly , the
dot on the line has been used: '3.7' . Thus ASE (1981) could write,
It is now the o ff ic ia l CGPM recommendation fo r  sc ie n t i f ic  work 
tha t the decimal point shou ld be w r itten  on the line . . . and 
we endorse th is  p ract ice  fo r  school use (p 16).
The accepted p ract ice  in France is to use the comma to ind icate 
a decimal, thu s  '3,7' read as 't r o is  v irg u le  s e p t1. The old Eng lish
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habit, which is s t i l l  in wide use, is to use a comma as a spac ing 
into th ree  of large numbers. The newest adv ice  is to use a half 
space, (which does not ex ist on many computer & p r in te r  se tups 
but does ex ist on some old typew r ite rs ) .
A reason given fo r abandon ing the use of commas Is that,
By abandoning the trad it iona l commas it is hoped to reduce the 
r isk  of confusion with the Continental use of the comma as a 
decimal s ign. (ASE 1981 p 16).
Th is  adv ice  becomes even f irm er with ASE (1985):
Commas shou ld not be used to separate g roups of th ree  d ig its . 
(p24).
The fac t remains tha t the use of the comma fo r d iv id ing  up 
th rees  used to be c u r re n t  practice. The B r it ish  teachers and 
Tun is ians  I worked with, while knowing tha t the decimal point could 
be w r itten  'on the line' in Eng lish , were not aware tha t the comma 
as a spac ing symbol was now outmoded.
The use of a dot on the line can also lead to ambiguities, 
because th is  symbol also means, in F rench  and in Eng lish ,
'mult ip lied b y 1.
The French continue to use the comma fo r  a decimal point and now 
that Its use as a number d iv id e r  has been removed, I would not 
be su rp r is e d  if the Eng lish  go over to the use of a comma as the 
decimal symbol in the forseeab le fu tu re .
b) The pup ils  at the Eng lish  school
When the pup ils  at the Eng lish  school were asked about coping 
with the d if fe ren t  pract ices, out of s ix t y - s ix  who rep lied, 
f o r t y - fo u r  sa id they knew about th is  d if fe rence  and were 
never confused by it, as aga inst th ree  who said they knew 
about It and were a lways confused.
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c) S ty le s  of read ing numbers aloud
it  is well known tha t the re  are d if fe ren t  s ty le s  of read ing 
group numbers. For instance, with te lephone numbers, not on ly  
are they  t ra d it io n a l ly  grouped in th re e 's  in Eng lish  [6.] and in 
two's in F rench , they  are also read in a cha ra c te r is t ic  way, in 
groups of th ree  but using the s ing le  d ig it  names. [7.] [8.] The 
French  will usua lly  pronounce a te lephone number in g roups of 
two trea t ing  each group as a complete number.
Not so well known perhaps is tha t the same pract ice  happens
afte r the decimal point. Th is  p ract ice  i obse rved  many times, 
and I also saw it ca rr ied  over into Eng lish  at the Eng lish  
school. For instance in lesson T46:7 a pup il said "s ix ty - tw o  
point th i r t y - th r e e  grams" fo r '62.33'. Th is  happened f requen t ly .
Example 2, o r thog raphy  of numbers
For sc ie n t i f ic  language to be in ternationa l, the way of w r it ing  the 
symbols and numbers must be the same. In fact, the F rench  and the 
Eng lish , while having the same pr in ted  s ty les , do not have the same 
s ty le s  in handw rit ing . Defourneaux (1980 p3) from the French 
perspect ive , d esc r ib ing  Eng lish  says (English trans la t ion  mine):
le 1 en un seul t r a i t "  1 as a s in g le  l in e  t
le 2 p a r fo is  t re s  deforme 2 often very deformed
le 4 ferme 4 c losed
le 7 sans barre  t ran sve rsa le :  7 w ithout c ro ss  bar (beware of
a t te n t io n  a la  the confusion w ith  the <<1>>
confusion avec le <<1>>)
le 9 d ro i t  9 w ith  a s t r a ig h t  back
In tu rn ,  I often found my seven was read as a four, until I s ta rted  
ba rr ing  my sevens. The seven in Eng lish  is ra re ly  crossed, and can
6. Commonly in Tun is ia  where the basic cu rren cy ,  the Dinar, is 
d iv ided  up into one thousand millimes, te lephone numbers can be 
w r itten  in th rees  and said, even in French, in threes.
7. Th is  leads to c la ss ic  m istakes of comprehension, fo r  instance 90 
is read in F rench  as 80 10 (qua tre -v ing t  dix) and can eas ily  be 
mistaken for two couplets, not one, only a s l ig h t  pause 
d if fe ren t ia t ing  the coup let 80, 10 from the number 90.
8. There is at least one exception to the g roups of th ree  ru le  in 
Eng lish: the date 1992 is almost a lways read as 'n ineteen n ine ty-tw o ', 
though in general use (not dates) 1100 can be read as e ithe r 'eleven 
hundred ' or 'one thousand one hundred '.
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look l ike the F rench  one, or, if  the top half is w r it ten  like the top 
of a cu rved  Y, it  can be taken fo r  a four. A crossed seven in 
Eng lish  is understood, though perhaps regarded as odd. I am often 
confused by th e ir  ones, which become l ike /] ie close to a seven, 
the ir  open fou r I also confuse with a seven, and the nine can be 
confused with an e igh t if the tail bends too much or a one if the 
c irc le  is not kept big enough. The four is never w r itten  In F rench  In 
a closed format as in the p r in ted  4, but is much more open and can 
be taken by Eng lish  readers  fo r  a seven. My w ritten  closed fo u rs  (in 
Eng lish  both closed and open forms are possible) cause hesitation 
fo r Tun is ian  readers, but ra re ly  e rro r .  Nine is commonly w r itten  in 
Eng lish  with a s t ra ig h t  stem, whereas in F rench  it is cu rved . Because 
of th is , any tendency  to f la tten  the c irc le  means it  can be taken 
fo r a one. But as the tail of a cu rved  stem nine can so often cu r l 
too much, a F rench  nine can be confused with an eight.
These poss ib le con fus ions are summarised below.
FIGURE 19.1 HANDWRITTEN NUMBERS
Eng lish French eves French Eng! ish  eyes
number number
1 le t t e r  'V 1 seven
7 one or four 4 seven
9 one 9 e igh t
These va r ian ts  are not ju s t  'bad habits'. Some of them are clear 
s ty l is t ic  d if fe rences  which need to be recognised. In handwrit ing , 
numbers which are the ve ry  basis of s c ie n t i f ic  communication in 
symbols, are not internationa l in form.
It was Interesting tha t on the questionnaire, a few students, when 
asked fo r d if fe rences between Eng lish  and French , gave the example 
of the way of w r it ing  numbers.
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Example 3, o r thog raphy  of letters.
Here is not the place to compare s ty le s  of c u rs iv e  w r it ing  between 
Eng lish  and French . What is of concern at th is  po int is the ways of 
w r it ing  isolated le tte rs  which are symbols in formulae and equations, 
where p rec is ion  is v ita l. In a piece of prose, the context will often 
p rov ide  c lues as to the iden t ity  of a m is-shaped letter. In 
equations, eve ry  le tter is s ig n if ic an t  and v ita l, the re  is no 
redundancy  of information. ■
In the course of my research I looked fo r le tte rs  tha t confused me, 
in real contexts, such as teacher or a pupil w r it in g  on the 
b lackboard , or among the w r itten  responses to the questionna ires. 
There was one le tter which was pe rs is ten t ly  w r it ten  in such a way 
tha t I found It hard to iden t ify .  Th is was the letter x- Sometimes x 
was used as a symbol of mult ip licat ion  as in Eng lish , In which case 
it was a lways w r itten  with two s trokes  of the pen. In the c lasses I
observed  the w r itten  isolated symbol x was a lways w r itten  in one
stroke , ra the r l ike a c u rv y  v followed by a c-
Example 4. o rgan ic  chem istry .
In the re su lts  (Chapter 17, 'Chemical Term inology') it has 
a lready  been shown tha t the punctuation used In the names of 
o rgan ic  compounds is not the same in Eng lish  and French.
Example 5. position of the un it  symbol in the f ig u re s
I saw in one lesson (F ir s t  year, T46:6 TEC) tha t 3.6 kg was wr itten , ' 
3 kg 600 ". Th is  was not an isolated example. Kette r idge  (1983 vol 1 
page LXXX-hi) writes:
La denomination des po ids et The u n it ,  in French is  g ene ra l ly  
mesures, qui est gAnAralement p laced between the whole number
p lacee en f ran g a is  en tre  le and the f r a c t io n  thus 1™,25
nombre e n t ie r  et la f r a c t io n ;  0m25. In En g l ish  on the other
a in s i  1">,25 0>",25 s u i t  les hand the pa tte rn  is  1»25m, «25m
c h i f f r e s  en a n g la is ;  a in s i  or 0°25m.
1°25m, a25m ou 0°25m.
Even if th is  is a dy ing  F rench  custom, it is s t i l l  a s ig n if ican t  
d iffe rence  between Eng lish  and French.
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. B iology
Example 1, osmosis
IOB (1989) makes some s ig n if ic a n t  remarks on th is  sub ject. Apparen t ly
the term ino logy of osmosis and the re fo re  its symbols are s t i l l  being
worked out and s tandard ised  at school level, the re fo re  only limited
adv ice  could be given.
Despite severa l attempts to produce a coherent and rational 
system of un its  terms and notation app licab le  to water re la tions 
s tud ies  in p lants and animals, the Working Pa r ty  concluded that 
the time was not yet r ig h t  to make common recommendations. (p23-4).
Therefore  the term ino logy and symbols are not even standard ised  in 
Br ita in , let alone in te rnat iona lly .
When formulae were used in the French text, the teacher work ing  on 
the trans la t ion  chose to avoid the problem when it came to symbols 
by not g iv ing  the equations and symbols at all, concentra t ing  on a 
simple verbal descr ip t ion  of osmosis.
Example 2, genetics.
When drawing genetic ped ig rees the system exists, which is the same 
In Eng lish  and in French, of using a c irc le  to rep resen t the female, 
and a square  to rep resen t the male, with f i l led  in shapes to 
rep resen t an affected Ind iv idua l. Also the labe ll ing of blood g roups 
is the same.
In French and Eng lish  alle le pa irs  are represented  by a capital 
letter fo r the dominant and a lower case letter fo r  the recessive.
But in F rench  the alle le pa ir is represented as a fract ion , except 
where statements of p roport ions  of a cross are used, in which case 
square  b racke ts  round the hor izon ta lly  w r it ten  pa ir were used 
(7FB286). The same pattern was followed fo r sex linkage. Su b s c r ip ts  
are used instead of su pe rs c r ip ts .  These d if fe rences are summarised 
in f ig u re  19.2 below.
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FIGURE 19.2 GENETICS SYMBOLS
fea tu re Eng lish French
symbols svmbo1s
Representat ion  of the 
a l l e l e  pa i r
Hh H
- -  or [Hh] 
h
Sex 1i nkage X«Xh Xh
Xh
f. Phys ic s
One pa rt icu la r  area of symbols belonging to phys ic s  is the e lectr ica l 
symbols. Th is  is not the place fo r  a detailed comparison, on ly  the 
d if fe rences from the school material I stud ied  will be noted. ASE 
(1981 p 13) and the 1990 Ph ys ic s  'A' level s y l la bu s  (AEB 1988 p277) 
re fe r to the B r it ish  s tanda rd s  Institution pub licat ion  BS 3939 as the 
s tandard  fo r schools.
Example 1. The re s is to r  symbols
The three  poss ib le symbols are as in f ig u re  19.3 below, with a 
desc r ip t ive  name added, to fac i l i ta te  d iscuss ion.
FIGURE 19.3 RESISTOR SYMBOLS
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The new s tandard  is the rectang le  (ASE 1981 p 13).
The use of z ig - zag s  for re s is t ive  symbols no longer meets the 
ob ject ives  of the International E lectro techn ica l Commission (I.E.C.). 
The ir use shou ld the re fo re  be d iscontinued. (ASE 1981 p 15 footnote 4).
The French  sources Anabac (1988b) and Co rr ig§s  (1988) both use the 
rectangle . The Quid (1985) uses the z ig -zag  and the snake, (for both 
on one page, in two separate diagrams see Quid 1985 p198a).
The Tun is ian  F rench  textbooks seem to re f lec t  the ambigu ity  in 
French , using all th ree  symbols, (eg 'snake ' 4FP224, 'rectang le '
4FP227, and 'z ig -zag ' 6FP344). The situation was s im ilar with the 
Eng lish  t rans la t ions  with perhaps a pre ference fo r the rectangle, (eg 
'z ig -zag ' 6EPii126, and on the next page 'rectang le ' 6EPii 127, and 
'snake ' 4EP162, 163, 139).
Example 2. capac ito rs
The s tanda rd s  in B r ita in  (ASE 1981 p 13, 5EP90, cp Symboles 1986) and 
both Tun is ia  and France (Anabac 1988a p 110, 6EPii 138) are shown in 
f ig u re  19.4 below. The s tanda rd s  are c lea r ly  ve ry  d iffe ren t.
FIGURE 19.4 BRITISH AND FRENCH CAPACITOR SYMBOLS
TYPE BRITISH FRENCH
capac ito r  — |
+np o la r is e d  capac ito r  —\
1  H
h  - \
g. Other symbols in Chem istry
Example 1. symbols of the elements
A comparison of the symbols used for the elements will show that 
they are identica l in F rench  and Eng lish . Th is  is in con tras t  to 
the ir  names, which are not all alike, as is shown in Chapter 17 
'Chemical te rm ino logy ' Section 3a. 'Names of the elements'.
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Example 2, state symbols
These are symbols used in chemical equations to rep resen t the state 
of the substance  in the reaction. They are not cons idered to be 
abb rev ia t ions  as such, s ince they  are used in equations. These 
symbols are the su b s c r ip t s  as in f ig u re  19.5 below.
FIGURE 19.5 STATE SYMBOLS
English(ASE 1985 p85) [9.] French
(s) so l id s ta te  
(I) I iq u id  s ta te  
(g) gaseous s ta te  
(aq) d is so lv ed  in water.
<sol ide>, s , sd 
<s>, ( s o lu t io n ) ,  aq
If CSL was va lid  then these state symbols would be the same in
French . Co rr ig6s  (1988 p3) has,
Tous les ions sont hydrates en A l l  the Ions are hydrated in an
so lu t io n  aqueuse, mais la  aqueous s o lu t io n ,  but g ene ra l ly
no ta t ion  ne fe ra  g§n§ralement the no ta t ion  does not make t h is
pas apparaTtre ce ph6nom§ne. e x p l i c i t .
E f fe c t ive ly  then the question of the state symbol fo r aqueous is
avoided pa r t ly  by assuming so lut ions are of water. When necess­
a ry  eg p20, the s u b s c r ip t  <Some> is used, and, con fu s ing ly , <s>
Is used to denote so lution (p21 etc). D u rsup thy  (1989), a textbook 
from France on chem istry  fo r the C stream of the baccalaureate 
g ives no specia l symbols fo r  states other than some or aq.
Rather, symbols such as those in f ig u re  19.5 are used.
The French  book has (6FC57): NH3g + HCIg -> (NH4+, Cl~)s
When I asked TFC If it was a p r in t ing  e rro r ,  tha t the state 
symbols lacked the b rackets, I was told the book was correct. 
(T237). S im ila r ly  5FC51 has the symbol 'aq' a fte r an ion, w ithout 
b racke ts  and s t range ly  p48,128 had 1 (sd)*, a symbol s ig n ify in g  
'so lid ', th is  time in b racke ts , a fter va r ious chemicals. But again, 
unusua lly  by B r it is h  s tandards, the state symbol is used on ly  on 
one side of the equation. Where state symbols were used at all, 
and they were used ra re ly ,  formulae like the fo llow ing would be
9. I can also remember using (pr) fo r  prec ip ita te , but th is  is c lea r ly  not 
one of the recognised symbols.
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common: Pb2* + 2Ch  -» PbCI2<sd) (5FC121).
F requen t ly ,  instead of state symbols, o ther symbols were used as 
in F igu re  19.6 below.
FIGURE 19.6 OTHER KINDS OF STATE SYMBOLS IN FRENCH
Examp Ie Comment
a) PbCI2 
{ /
in context, means p re c ip i t a t e .  
(5FC82)
_ /  
b) Cl 2
Gas given o f f ,  t h i s  symbol was 
f requen t ly  used along w ith  v a r ia n ts  
I ike example c) below.
/
c) Cl 2 Var ian t of b)
d) NH3T + HCI -» NH4CIT Meaning gaseous (6FB14 = 6EB i28)
e) —  ^
QR = Volume de Co2
Volume de 0 2 
[1 0 .] — ^
The upward arrow means expel led 
or re je c ted . The downward arrow 
means absorbed.
Example 3, wavs of w r it in g  the charge on ions
In old textbooks in Eng lish  one sometimes sees something f requen t ly
met here in Tun is ia, but which is no longer accepted p ract ice  in 
B r it ish  school books, namely, the use of two or more p luses or 
m inuses fo r the charges on ions instead of using the number, then 
the s ign. For instance, 5FC30 " O- - " instead of 11 02- ", and, 
5FC119 has " S 04= " instead of SC>42“ . Even TEK who was usua lly  so 
prec ise and care fu l in these matters once used S04=. (T247). In
lesson T255:1, when the teacher mentioned Hg++ was said as, 'H, G,
p lus, p lus ' instead of the more usual 'H, G, two p lus'.
10. Th is is inc luded here because the symbols ind ica t ing  state are 
used, though with a s l ig h t ly  d if fe ren t  sense (6FB261 =>
6EBII:37). 'QR' is the re sp ira to ry  quotient, ie RQ in Eng lish .
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Example 4, dot and c ro ss  diagrams
These are a well known teach ing aid fo r the s t ru c tu re  of molecules. 
U sua l ly  two d if fe ren t  k in d s  of elements are invo lved . In one element 
the e lec trons in the outer energy  level (also called she lls  in the 
outmoded va lency theory) are represented by a dot, in the other 
element the e lec trons are represented  by a cross. Thus HCI can be 
diagramatised as as in f ig u re  19.7a.
FIGURE 19.7A. DOT AND CROSS DIAGRAM, BRITAIN
°xxx 
H xC lx
XX (ASE 1985 p86)
The problem is tha t the Tun is ian  texts used dots only, (5FC29,30,36 
etc) and on page 30, added in the charge symbols, g iv ing:
FIGURE 19.7b DOT AND CROSS DIAGRAM, TUNISIA
(5FC30)
Add ing symbols of charge is not accepted p ract ice  in Eng lish . Neither 
is It in F rench  if D&fourneaux (1983) is to be believed, fo r he g ives 
(p20) dots and crosses, but with a small box round the free 
e lectrons. In both languages it  is possib le to combine two dots as a 
line, though th is  is not recommended B r it ish  p ract ice  fo r  schools.
Example 5. oxidation number
There is no agreed notation to express 'the oxidation number of B'. 
Th is  is confirmed by the ASE who suggest "Ox(B)n. (ASE (1985 p95).
In the Tun is ian  F rench  text ju s t  words were used here, while 
reta in ing  the ASE (1985) adv ice  to use small capita l roman numerals 
(where needed) to exp ress the size of the oxidation number.
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h. Mathematics
Example 1. The d iv is ion  s ign.
In Eng lish  th is  is ‘ t  Quid (1985) has the F rench  as ' : ' and 
Longman (1985) has ' + 1 and 1 : ' and ‘ /  ' but Cores (1983) does not 
inc lude the symbol ' ; The symbol 1 : 1 was used in the f i r s t  year 
Tun is ian F rench  Mathematics text. Defourneaux (1980 p31) notes the 
symbol ' : 1 and g ives the Eng lish  trans la t ion  w ithout seeming to 
notice any th ing  strange. Note tha t ca lcu la to rs  sold in Tun is ia  have 
the 1 + ' s ign. The other two symbols fo r d iv is ion  are constant: 
a and a/b. 
b
In England the 1 : ' s ign means " is  to, the ratio of". The French 
s imply use the so l idus  ' /  but th is  can lead to ambiguity. There is 
a huge d iffe rence  between % and 1:4. To use the trad it iona l cake 
analogy when d iscuss ing  frac t ions , % implies tha t a cake has been 
d iv ided  into fou r equal pa rts  and one of them has been taken to eat. 
But to d iv ide  a cake up in the ration of 1:4 implies f i f th s  are 
invo lved, and the cake is d iv ided  into two parts , of one f if th ,  and 
fou r f i f th s  respec t ive ly .  'One to fou r ' means '1:4', but 'one in 4' 
means It is easy to confuse frac t ion s  with ratio.
The d if fe rences between Eng lish  and French are summarised in f ig u re  
19.8 below.
FIGURE 19.8 THE DIVISION SIGN
French
symbol
French 
mean i ng
Eng l ish  
svmboI
Eng lish  
meaning
/ f r a c t io n  % 
or r a t io  1:4
/ f r a c t io n :  one d iv ided  by four
* f r a c t  ion % « r a t io :  one to four
T f r a c t io n :  one d iv ided  by four
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Example 2. the a lgebra ic  value || || and the absolute value | |
There is a symbol used in F rench  and Tun is ian textbooks, to make a 
d is t inct ion  not usua lly  made in Eng lish . Th is  is the || j| symbol. It 
means, 'numeric value of'. It is used fo r vector quantit ies which 
have both s ize and d irect ion , to s t re s s  the fac t tha t the size is 
being ta lked  about not the d irect ion . The example of force will make 
th is  clear.
FIGURE 19.9a FRENCH SYMBOLS FOR NUMERIC AND ALGEBRAIC VALUE
SvmboI Mean i ng in  F r e n c h
F v a l e u r a I g e b r iq u e
i P i v a le u r  num er iq u e .  
(T232 :1 c ,  TFD) .
In a teachers meeting at the Eng lish  school it was explained to me 
tha t  fo r the symbols below it is the s ize which is being cons idered, 
not the d irect ion .
]|P|| = a number, and is s imply a way of s t re s s ing  the fac t  tha t 
the force  now has a value. It is read as 'the value of 
F equals '. (T208:5).
The symbol F alone, w ithout vector or magnitude symbols attached 
means 'a lgebra ic  measure' of F. Th is is to make a d is t inct ion  not 
usua lly  made in B r it ish  schools, but which comes eas ily  to the 
s tuden ts  in Tun is ia  due to the k ind of mathematics they have learnt. 
The d is t inct ion  has to do with the un it vectors, and is stud ied  in 
Chapter 21 'Equations '.  In England, un it vecto rs  are not used in 
phys ics , the re fo re  the concept would take a lot of exp la in ing if ever 
Eng lish  pup ils  were to read the Eng lish  texts of Tunis ia. It would be 
understood more eas ily  by s tuden ts  doing fo r instance the AEB 's pure 
or applied mathematics 'A' level.
When TFD was asked why he though t they made the d is t inct ion  between
a lgebra ic  and numeric values, he said,
La meme no ta t ion  ne d o i t  The same no ta t ion  must not
pas ind iquer deux choses ind ica te  two d i f f e r e n t
d i f f e r e n te s .  th ings.
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Note, th is  is not the same as the d is t inct ion  made in ASE (1981 p7ff) 
between 'quan t ity  a lgebra ' and 'number a lgebra '.  In quan tity  a lgebra  
the le tte rs  stand fo r  both the quan tity  and the unit. Un its  also 
need sta t ing  fo r e ve ry th in g  in a formula, and are stated th roughou t 
the manipulations, whereas in number a lgebra  the un its  are stated at 
the end. ASE (1981 p7) and fo r example Whelan & Hodson (1989 p 10b) 
both state tha t quan t ity  a lgebra  is to be p re fe rred  in schools, 
though it leads to more w r it in g  of symbols tha t m ight be cons idered 
c lu tte red . [11.] In both F rench  and Eng lish  the un its  of any numerical 
answer are usua lly  stated.
The | | symbol is known in Eng lish , Longman (1985 symbol) has it 
l isted as "the abso lute value of" or "the modulus of", le if the s ign 
of the number is negative or posit ive, the number is s t i l l  read as 
posit ive. In Tun is ia  it means 'v a lu e r  absolue' . (Quid 1985 p 173). Cores 
(1983 p92, in a l is t  headed ’operations') defines it as "the modulus 
of", w ithout explanation. The symbol | | would appear then to have a 
sim ilar meaning in Eng lish  and French.
But Cores (1983 p94) also has th is  symbol round a letter in bold type  
ind ica t ing  a vector. Th is  would be the equ iva len t then of the F rench  
|j || ind ica t ing  tha t the s ize  of a vector is being cons idered.
Eng lish  the re fo re  has one symbol: | | to ind icate e ither the 
operation 'the modulus of' or the magnitude of a vector quantity , 
where F rench  has two: | | and || || respec t ive ly .  The former means in 
both languages the pos it ive  value of, but in Eng lish  can also 
indicate, when placed round a vector quantity , tha t the s ize is being 
re fe rred  to, whereas Tun is ia  ins is ted  on || [| fo r  th is . F igu re  19.9b 
below summarises the s ituat ion.
11. The d is t inct ion  in p ract ice  may not be tha t clear. It is also common 
pract ice to spec ify  un its  of in it ia l quantit ies, and then to omit 
un its  in the ca lcu lation until the f ina l statement (as in number 
algebra) and then to spec ify  the un its  as in quan tity  a lgebra.
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FIGURE 1 9 . 9 b  FRENCH AND ENGLISH MEANINGS OF | | AND |
SvmboI Meaning in French Mean Ing in Eng 1i sh
I 1 P o s i t iv e  va lue of
P o s i t iv e  va lue o f,
1 1
Magnitude of a vector 
quan t ity
I il Magni tude o f a 
vec to r  quan t ity
No meaning.
It is worth noting tha t while the second use in Eng lish  fo r | |,
(the magnitude of a vector quantity) exists, it is ra re ly  used, 
whereas in F rench  || || is used rout ine ly  In school phys ics  along 
with vector and unit vector notation.
Example 3, identica l to. =
This symbol in Eng lish  means " is  ident ica l ly  equal to" (ASE 1986 p24) 
or " is  identica l to" (Longman 1985). But Quid (1985 p 173) has the 
F rench  meaning " cong ru  a" ie "congruen t to". Longman (1985) has though 
a d if fe ren t  symbol fo r cong ruen t to, and g ives 1 a '. Cores (1983) 
has the symbol 1 = 1 meaning both, and rese rves  another explanation 
fo r 1 a " is  isomorphic to". (p91), meaning "a one to one 
correspondence between two set, which p rese rves  a lgebra ic  
s t ru c tu re " .  (Race 1990). The symbol 1 = ' can also mean in Eng lish , 
'rep resen ts ',  as fo r instance in a l is t  of de f in it ions of symbols 
used in a formula, and is used th is  way elsewhere in the thes is .
Example 4. equ iva lent, s im ilar, in the o rder of. ~
Longman (1985 symbol) exp la ins th is  as "equ iva lent, s im ilar" 
which agrees with Cores (1983 p91) which also g ive the extra 
meaning, fo r ~p as "not p". Quid (p172a) g ives the French for 
<<non P>> as
—I P o r  p.
Both symbols could well ex is t in Eng lish , but are not in any 
l is t  I can f ind . That these extra  symbols ex ist is not of 
in te res t here. What is at issue, is that the symbol - does not 
have any meaning In the F rench  system.
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How much less meaning would ex ist then, fo r a th i rd  sense of ~, 
in the o rder of, the same magnitude as. Th is  use was given to 
me, maybe uno ff ic ia lly , when s tudy ing  phys ic s  to 'A' level,
1974-6, and Race (1990) informed me that it was so used at 
undergraduate  level. [12.]
The reason I could not f ind  any symbol for th is  despite ask ing  in 
the two schools is p robab ly  quite simple, and is the reason I was 
g iven many times. Approximation Is not taugh t in Tunis ia, the re fo re  
the re  is not any use fo r the d is t inct ion  between ’approximate ly ' and 
'in the o rder of'. When I put the term 'o rder of magnitude' in the 
questionnaire, I was warned tha t the pup ils  would not recognise it 
from the ir  work in class. Th is  tu rned  out to be quite true.
Example 5. the re fo re  and because
Extremely commonly used in Eng lish  are two symbols, ' ' and ' 7 '
meaning 'there fore ' and 'because' respec t ive ly .  Longman (1985) g ives 
only the former, Cores (1983) g ives neither, though both are in use 
in B r ita in . These symbols are not used In French . The symbol =» would 
p robab ly  be used fo r 'there fo re '.  The symbol => ex ists in Eng lish  
with the sense of 'implies'. (Cores 1983 p91) as in French 'im p lique '. 
(Quid 1985 p173).
Example 6. the angle
In Eng lish  th is  can be w r itten  x&y or <^ xay. The second sty le , or more 
s imply ^a is more common. The f i r s t  year F rench  mathematics book in 
Tun is ia  used, (p229) xay. Defourneaux (1980 p65) has the F rench  as A 
and the Eng lish  as a^. Longman (1985) g ives the symbol ' '^ and Cores 
(1983) has no reference. To my knowledge the format is ra re ly  
used in French whereas it is v e ry  common in Eng lish .
12. Another s ign we used was c. fo r 'c irca '. Ewer & Latore (1969) 
g ive the meaning of c. as "approx imate ly".
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Example 7, The set of rational numbers 0  and pos it ive
in tegers  N
Both F rench  and Eng lish  use the symbol Q to rep resen t the set of 
rational numbers, and N to rep resen t the set of posit ive numbers.
But the va r ian ts  are not the same. There is the question of whether 
or not zero is inc luded, and with 0 how to make the set to mean 
pos it ive  numbers only. F igu re  19.10 is compiled from Cores (1983 p90), 
and Quid (1985 p 173) and g ives the d if fe rences in detail.
FIGURE 19.10 RATIONAL NUMBERS AND POSITIVE INTEGERS
svmboI French meaning Engl ish meaning
N wi th zero w ith  zero
N* w ithout zero without zero
0 w ith  zero w ith  zero
0+ wi th zero without zero
pos i t i ve on Iy p o s i t iv e  on ly
00 + w ith  zero 
p o s i t iv e  on ly
Q+* without zero 
p o s i t iv e  on ly
Pa r t icu la r ly  ambiguous is the notation Q1*, which means 
two d if fe ren t  th in g s  in F rench  and Eng lish .
It is not s imply a question of whether the notation ex ists  in two 
languages, but a question of who uses it. Given the lesser part tha t 
mathematics p lays in education in UK, the notation here is not fu l ly  
internationa l as it is not used in UK to the same extent. It would 
not have been understood by coun te rpa rts  in B r ita in .
In contrast, as an example of the use of N* in a lesson, (sixth year 
phys ica l sc ience), in which they  were d iscuss ing  the alcohols, a pupil 
wrote on the b lackboard , 11 CnH2n+i avec n e N* (T276). Th is  was well 
understood by the c lass and was not questioned. In fact, the 
notation is in troduced  from the f i r s t  year in Tun is, un like B r ita in  
where it  would be reserved  fo r  the last two years, and fo r those 
doing 'A' level mathematics. (See 1FM16, 104 104 etc).
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4. DISCUSSION
Upon invest igat ion  it has been shown tha t symbols are not necessar i ly  
constant between French  and Eng lish  and tha t even where they are, it 
does not imply tha t if pup ils  in one language know and use them that 
th e ir  coun te rpa rts  in another language will be s im ila r ly  knowledgeable.
With the SI system, the problem is not that as a system it is fa il ing , 
but tha t In certa in  areas such as p ressure , and un its  of rotation, 
the re  is a fa i lu re  to implement it completely. When the re  is th is  
fa ilu re , each language may have a d if fe ren t notation.
The d if fe rences between French  and Eng lish  do not only come from 
d if fe ren t  verbal exp ress ions of a concept, but also from d if fe ren t  
accepted pract ices. There is also the problem of s tanda rd s  not being 
s t r ic t ly  maintained. L ike  it or not, sc ien t is ts  need to be able to cope ' 
with lax s tandards, and where lax s tanda rd s  d if fe r  between French  and 
Eng lish  CSL is fa i l ing .  CSL also fa i ls  in assuming tha t  symbols and 
s tanda rd s  are fixed and are not chang ing. Even here, in the top ic  of 
symbols which is at the heart of CSL, it is clear tha t the s tanda rd s  
are s t i i i  being set, and even when they have been set, the ir  general 
acceptance in sc ience education is s t i l l  being negotiated.
To use Z y lb e rs z ta jn 's  framework, a symbol may be in te rnat iona lly  
recognised at the level of 'sc ience fo r the sc ien t is t ' .  But if pup ils  in 
one language at a s im ilar stage in learn ing do not use th is  symbol, then 
the symbol is not in ternationa l at the level of 'sc ience fo r the 
s tuden t ',  because it will not be understood by the coun te rpa rts  in 
another language.
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5. SUB-CONCLUSIONS
a. Vector quantit ies
There are d if fe ren t  ways of rep resent ing  vector quantit ies in 
Eng lish  and French . In add it ion, in French at school level, a vector 
quantity  is a lways ind icated as such, whereas in Eng lish  no 
ind ication is rou t ine ly  given. Therefore  symbols and d is t inct ion  are 
not fu l ly  constant.
b. Un its
The SI system is intended to be an international system, but its 
implementation at school level may not be. Non-standard  un its such 
as the ca lorie in both th e ir  name and the ir  measurement symbols 
appear to be the same. Some d iffe rences exist which ind icates tha t 
constancy has yet to be ach ieved. Some recent changes fo r example 
in what is s tandard , fo r p re ssu re  and temperature, will take time to 
work th rough  even in Eng lish .
c. Quantit ies
Symbols fo r  quantit ies are not necessar i ly  constant. Changes in 
chemical quantit ies, (re levant to 'A' level chem istry  but at too high a 
level fo r s tuden ts  in the Baccalaureate system in Tun is ia  to know 
about), are c u r re n t ly  proposed, the refore  are un l ike ly  to be 
in ternationa l as yet. Blood p re ssu re  in French is rou t ine ly  expressed 
in centimetres of m ercu ry  with sy s to lic  p ressu re  alone g iven, not 
m ill imetres of m ercury  with both sy s to lic  and d iasto lic  p ressu res  
given as In Eng lish .
d. Punctuation and o r thog raphy
Punctuation in sc ience is not necessar i ly  constant. Several 
d if fe rences between French  and Eng lish  have been noted, inc lud ing  
the decimal point, the 1000 group ing  symbol, the handw rit ing  of 
numbers and the punctuation of formulae in o rgan ic  chem istry .
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e. B iology
A standard  system of notation fo r osmosis has yet to be worked out, 
the re fo re  any in c u r re n t  use cannot be con f iden t ly  regarded as 
internationa l. Not all the symbols used in genetics are internationa l, 
but the basic symbols of genetic pedigree are.
f. Phys ic s
Not all the e lec tr ica l symbols used in school phys ic s  are constant.
g. Symbols in Chem istry
The symbols fo r  chemical elements are w ithout any doubt the same in 
Eng lish  and French . State symbols, and dot and cross  diagrams are 
not constant between Eng lish  and French. Old systems for 
rep resent ing  charge on ions are s t i l l  being used in French . A
system fo r  oxidation numbers has yet to be agreed the re fo re  the re
cannot yet be any symbo lic  representat ion  tha t is international.
h. Mathematics
Severa l symbols in F rench  and Eng lish  have d if fe ren t  meanings and 
uses. The d is t inct ion  between numeric and a lgebra ic  value is not 
normally made in Eng lish , while in French It is rou t ine ly  made. The 
same symbol is used for both in Eng lish , the re fo re  symbols and
d is t in c t ions  are not (in practice) constant.
To summarise, the SI system of un its  and the symbols of the 
elements are completely constant in Eng lish  and French . Some quantit ies, 
and some symbols of phys ics ,  chem istry , b iology, and mathematics are not 
constant.
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1. INTRODUCTION
When I asked the teachers  ea r ly  in my invest igat ion  about d if fe rences 
between the two languages I was pointed to the ind ices fo r the 
d is tr ibu t ion  of organisms. (T26:16). Th is  chapter invest igates the small 
top ic  of ind ices and cons ide rs  some examples of where they are not 
constant.
2. SUB-HYPOTHESES
The ind ices will be the same in two languages. Th is  means the same:
a. names
b. defin it ion
c. way of exp ress ing  the index.
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3. RESULTS
Example 1. L 'abondance, La dominance, L 'abondance-dom inance,
La so c iab ility , La frequence
The French  b io logy textbook (5FB89-90) defines these as in f ig u re  
20.1a below.
FIGURE 20.1a ECOLOGY INDICES, ACCORDING TO THE FRENCH TEXT
A) L'abondance (A):
L'abondance d'une esp^ce est le nombre re I at i f  des 
in d iv id u s  qui la repr6sentent dans un re lev6 .
B) La domi nance (D):
La dominance (ou degr£ de recouvrement) d 'une espece 
es t I '6tendue r e la t i v e  recouverte  par ce t te  espdce.
C) L'abondance-dominance ou 6 ch e l le  de Braun B lanquet (AD): c e t te  £ ch e l le  
combine l'abondance et la dominance d'une espece dans son m i l ie u .
D) La s o c i a b i l i t y  (S ) : E l l e  concerne la maniere dont sont d isposes 
les  in d iv id u s  de la m§me espece les uns par rapport aux au tre s .
E) La fr§quence ( F ) :
C 'e s t  une not ion  s t a t i s t iq u e .  E IIe  est £gale au rapport du nombre de 
re I eves dans lesque ls  f ig u re  I 'espdce au nombre to ta l  relevfes.
These ind ices gave many problems to the teachers  at the Eng lish  
school. E f fe c t ive ly  TEA though t tha t 'l'abondance ' was the same as 
'la  frequence '. When the Eng lish  textbook was w r itten  the "abundance" 
was ignored and s imply  not pu t in the text. The Eng lish  textbook
defined the "spec ies  f re q u en cy "  as
. . . the p robab i l i ty  of an ind iv idua l of a p a r t icu la r  spec ies being
presen t in a randomly placed quadrat. (5EB55)
TEA maintained tha t  'la  dominance' did not ex is t in Eng lish  as such,
and tha t if dens ity  was meant she did not see how a dens ity  could
be expressed as a percentage instead of a decimal.[1.]
1. Density in ph y s ic s  is mass/volume, un its kgrrr3. Th is  is in three  
dimensions. The dens ity  cons idered  here is in two dimensions, 
the re fo re  has d if fe ren t  units. E ithe r way it is defined, dens ity  
cannot be expressed as a percentage unless a s tandard  dens ity  is 
set up and re su lts  expressed as a percentage of the s tandard . It is 
poss ib le  to exp ress the degree of ground cover of a p lant spec ies 
as a percentage of the area, bu t th is  is a rguab ly  not dens ity  as such.
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Longman (1985) defines dens ity  as,
the average number of ind iv idua ls  or un its  per un it of space. <a 
population density> .
Once again, a decimal not a percentage. There fore  the Eng lish  
textbook has,
SPECIES DENSITY. Th is  is the number of ind iv idua ls  of a pa rt icu la r  
species per un it area. (5EB55)
L 'abondance-dom inance  ie the B laun-B lanquet index was explained as 
"spec ies cove r"  as in the trans la t ion  quoted below in f ig u re  20.1b.
FIGURE 20.1b THE BRAUN-BLANQUET SCALE, ENGLISH VERSION
It is  obv ious ly  very d i f f i c u l t  (and time consuming) to decide 
whether a p lan t covers so there are severa l s c a le s  used to make 
th ings  e a s ie r .  One of the most commonly used is  the Braun-Bianquet 
s c a le  which combines cover or dominance and abundance:
+ ra re , i t  covers less  than 5%
1 abundant but covers le ss  than 5%
2 very  abundant, covers between 5% and 25%
3 covers between 25% and 50%
4 covers between 50% and 75%
5 covers more than 75% . (5EB55)
Accord ing  to the teachers , th is  scale does not ex ist in Eng lish .
As fo r ‘ s o c ia b il it y . The nearest equ iva len t word in the sense meant 
above is "g rega r iou sness"  and at the time none of us could th in k  of 
th is  word. [2.] Th is  could be considered a faux ami but here It is 
more re levant as an example of another scale or index tha t is not 
known to ex is t in Eng lish , and even if it does ex ist somewhere, is 
not used at school level.
The teachers at the Eng lish  school ju s t  ignored th is  word 
's o c ia b ility  and neither the word nor the index was trans la ted  fo r 
the Eng lish  text.
2. Thanks to Madame Jamoussi (TFG) fo r the suggestion.
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FIGURE 20.1c SUMMARY OF THE ECOLOGY INDICES
French P o s s ib le  En g l ish  equ iva len t
abondance
dominance
abondance- 
dominance
s o c ia b i1i t y
frequency
dens ity  (as a decimal not, percentage) 
spec ie s  cover (not used in Eng lish )
gregariousness (not used in Eng l ish )
So only 'abondance' has a d ire c t  Eng lish  equ iva lent, and it is not a 
scale as such in Eng lish .
Example 2, I’ind ice  d 'a r id ite  de De Martonne
The French and its Eng lish  trans la t ion  are g iven in fu l l  in f ig u re s  
20.2ab below.
FIGURE 20.2a ARIDITY INDEX OF DE MARTONNE IN FRENCH
P
L ‘ ind ice  d 'a r i d i t d  de De Martonne la  = -----------
T + 10
P = p lu v io s i t §  annue lle  exprim§ en mm.
T = temperature moyenne annue lle  en degrb c e lc iu s .
On v o i t  a in s i  que p lu s  la reg ion est sdche p lu s  l a  est 
f a ib le .  Cet ind ice  donne egalement la r e p a r t i t io n  
phytogeograph i que:
la  <10 vege ta t ion  desert ique 
10 < l a  <20 Steppe
20 < la  <30 P r a i r i e  nature l i e
30 < la  <40 Foret dominante
40 < la  Forgt e x c lu s iv e  (5FB141-2)
FIGURE 20.2b ARIDITY INDEX OF MARTONE (SIC) IN ENGLISH
R
A r id i t y  index of Martone A, = -----------
T+10
R = annual r a i n f a l l  expressed in mm 
T = annual mean temperature
Accord ing to the formula above, the more a r id  the area
the lower the A i . Th is  index determines the
d is t r ib u t io n  of p la n ts  (phytogeographic d is t r ib u t io n ) :
A-,-<10: desert
1 0 < A i> 2 0 :  steppe
2 0 < A i> 3 0 :  grass land
3 0 < A i> 4 0 :  main ly  fo re s t
40<Ai: e x c lu s iv e ly  fo re s t .  (5EB141)
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TEA ins is ted  th is  index did not ex ist in Eng lish . (T3:10). TEB pointed 
out tha t th is  index takes the average temperature , while example 
th ree  below uses the maximum and minimum temperatures. ' fo re f  
' dominante' and 'fo r§ t  exc lu s ive ' were with d i f f ic u l t y  trans la ted  as 
'mainly fo re s t ' and 'e xc lu s ive ly  fo res t '.  The symbol of the index was 
also changed, from la  to Ai.
Example 3, f in  d ice d 'a r i d ite  m ensuel
The French  and its  Eng lish  trans la t ion  are g iven in fu l l  in 
f ig u re s  20.3ab below.
FIGURE 20.5a , MONTHLY ARIDITY INDEX, IN FRENCH
I ' i n d ic e  d ' a r i d i t §  mensuel: lam
12 Pm
lam = --------------
Tm + 10
Pm = p lu v i o s i t 6 du mo is  consider^ exprim§ en mm.
Tm = temperature moyenne mensuelle en degre c e lc iu s  
Un mo is  e s t  cons idere  tr&s sec s i  lam <10
sec s i  10 < lam <20
humide s i  20 < lam <30
t re s  humide s i  30 < lam
(5FB142)
FIGURE 20.3b MONTHLY ARIDITY INDEX, IN ENGLISH
12Rm
Aim =
Tm + 10
Rm = r a in f a l l  of the month in question expressed in mm.
Tm = monthly mean temperature expressed in °C
If Aim<10 the month in question  is  very dry
10<A im >20  the month in question  is  dry
20< A im >3 0  the month in quest ion  is  wet
30<A im  the month in question  is  very v/et. (5EB 141)
Th is scale was not known in Eng lish , and the symbol fo r the scale 
was changed, in the t rans la t ion , from lam to Aim.
Example 4. ra in fa l l and temperature  quotient of Emberger 
The French  is quoted in fu l l  in f ig u re  20.4 below, with the Eng lish  
as used in the trans la t ion  added besides the labels of the subd iv is ion s .  
The Eng lish  and the F rench  were accompanied by a map of Tun is ia  
with these e igh t su b -d iv is io n s  marked. The trans la t ion  into Eng lish  
used the same formula, su b s t i tu t in g  'R ‘ (rainfall) fo r 'P ' (p lu v io s ite ). 
The su bd iv is ion s  in pa r t icu la r  were hard to trans la te , supe r io r  and 
in fe r io r  do not f i t  in Eng lish  but no a lte rna t ive  o ccu rred  to the 
teachers. The name of the scale, the eponym Emberger, was used even 
though it is not known in Eng lish , and the index itse lf  was not known 
even to TEA who had done her degree in botany and geology.
FIGURE 20.4 RAINFALL AND TEMPERATURE QUOTIENT OF EMBERGER 
(5FB142-3, 5EB142)
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B) Quotient p luv io therm ique d'Emberger Cette  formule est 
p lu s  e laboree p u is q u 'e l le  t ie n t  compte, A cote de t 
et de p, la v a r ia t io n  annue lle  de la temperature.
P P 2000P 2000P
Q=1000-----------= 1000------------------= ------------------ = --------
t(M-m) (M+m)(M-m) (M+m)(M-m) M2-m2
2
P= p lu v io s i t e  annue lle  exprimd en mm. 
t= temperature moyenne annue ile  en degre K e lv in .
M= moyenne des maxima du mo is  Ie p lu s chaud en degre K e lv in  
m= moyenne des minimal du mo is  le p lus f ro  id en degre K e lv in  
REMARQUE: 1° K e lv in  = 1° C e lc iu s  +273. Ce quo t ien t
permet de c la s s e r  les d i f f e r e n t s  types de c l im a ts
mediterraneens c a ra c te r is e s  par des sa isons  
thermiques ne ttes et une p lu v io s i t e  concentree sur la 
p6r iode  p lu s  ou mo ins f r o id e  de I'annee.
II permet egalement de d is t in g u e r  des etages, des 
sous-etages et des v a r ia n te s  c l  imatiques.
Les etages et sous-etages sont fon c t ion s  de Q. Les 
v a r ia n te s  sont fon c t ion s  de m.
1) Les Etages:
Humide: 70 < Q
Sem i-ar ide: 35 < Q < 70
A r ide :  10 < Q < 35
Saharien: Q < 10
2) Les Sous-Etages
Perhumide: 110 < Q < 150
Subhumide: 70 < Q < 110
Sem i-ar ide supe r ieu r:  50 < Q < 70
Sem i-ar ide in f 6r le u r :  35 < Q < 50
A r id e  supe r ieu r:  25 < Q < 35
A r id e  in fe r ie u r :  10 < Q < 25
Saharien supe r ieu r:  5 < Q < 10
Saharien in fd r ie u r :  Q < 5
(Engl is h )
Superhum id 
Subhum Id
Super io r Sem i-ar id  
In fe r io r  Sem i-ar id  
Supe r io r a r id  
In fe r io r  a r id  
Supe r io r saharian  
I n fe r io r  saharian
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4. DISCUSSION
Indices g ive severa l problems fo r  CSL. The examples above are ones 
which are known in French , but not In Eng lish , and even if they are 
known by experts, they  were s t i l l  not known by the small group of 
teachers who had to t rans la te  them. With reasonable confidence it can 
be stated tha t if these teachers  did not know the index, then it was 
not known at school level in England, the re fore  sc ie n t i f ic  language is 
not constant, at least at school level. With severa l of the ind ices 
went the problem of how to t rans la te  an eponym tha t was not known in 
Eng lish , and whether to leave the symbols in the index as the in it ia l 
le tte rs  of F rench  but not Eng lish  words, or, as happened above, to 
change them fo r su itab le  Eng lish  symbols. The problem of labe ll ing the 
su bd iv is ion s  was p a r t icu la r ly  d if f icu lt .  If CSL were valid, then the 
vocabu la ry  of subd iv is ion s  would t ran s fe r  eas ily  between French and 
Eng lish . In example two, the a r id i t y  index of Martone, the French 
dominante and exc lu s ive  were trans la ted  by 'main ly ' and 'exc lu s ive ly ',  
which are passable trans la t ions , the re  being no known standard  
equ iva len t in Eng lish . Em berger 's  quotient, example four, gave greater 
problems, su p e r ie u r  and in fe r ie u r  do not trans la te  well as 'supe r io r ' and 
' in fe r io r ' even though these terms are used in the senses of 'above' 
and 'below' in anatomy.
5. SUB-CONCLUSIONS
ind ices  are not necessar i ly  constant, neither in th e ir  name, the ir  
formula, or in the labels g iven to the var ious pa rts  of the index.
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1. INTRODUCTION
This chapter is a development of Chapter 19 'Symbols '. In the 
in troduct ion  to tha t chapte r it was mentioned tha t equations In F rench  
often use the vector s ign, the numerical value symbol and un it  vecto rs  
where Eng lish  does not.
The importance of th is  is hard to appreciate , fo r they  ind icate not ju s t  
a change in the use of symbols, but are the outward express ion of a 
whole d if fe ren t  way of approach ing  the mathematics of phys ics . In my 
opinion th is  is fa r  more d i f f ic u l t  to cope with than mere re -a r rang ing  
of formulae. In pa rt icu la r ,  someone who has never used un it  vectors, 
cannot eas ily  apprec ia te  the sub t le t ies  of the phys ic s  tha t re lies upon 
them.
In addit ion, 'A' level phys ic s  does not formally  requ ire  tha t a s tuden t 
knows how to in tegrate  and d if fe ren t ia te  (though a grasp of Ax, 6x and 
d / d f f o r  rate of change is expected, AEB 1988 p302). It is inconce ivab le 
tha t anyone doing phys ic s  as one of the major sub je c ts  in a F rench  or
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Tunis ian baccalaureate would not know the basics of in tegrat ion  and 
d iffe ren t ia t ion . Th is  is c lea r ly  a major d iffe rence in s k i l l  level 
expected of pup ils , and it is re f lected in the equations s tuden ts  are 
expected to use in F rench  phys ics .
In the cases where a choice of mathematical express ions is possib le,
CSL would imply tha t the same choice would be made in d if fe ren t  
languages, fo r a pa r t icu la r  level of teaching.
The examples given below are not exhaustive, they  are taken mainly from 
those l met in the classroom s ituat ion, or those used in the 
questionnaire.
2. SUB-HYPOTHESES
The symbols used and the formats of the equations are the same in 
Eng lish  and French.
3. RESULTS
Example 1, Ohm's Law
The usual Eng lish  statement of th is  is V = IR, voltage equals 
c u r re n t  times res istance. Quid (p 199b) g ives a s im ilar formula V = Rl 
but the Tun is ian F rench  and Eng lish  texts use the symbols u = Ri. 
(4EP140, 4FP181). The symbols are not the same in French and Eng lish  
for th is  law.
Example 2, Newton's Second Law of motion [1.1 
The usual Eng lish  express ion  of th is  law is tha t fo rce  equals mass
times acce leration, F = ma. Whelan and Hodgson (1989 p34) also g ive 
'force is proport iona l to the rate of change of momentum', as in
equation one of f ig u re  21.1 below. Equation two below was given in a
summary in the F rench  Tun is ian  book. It means the sum of the 
external fo rces  equals the rate of change of the quan tity  of 
movement of the phys ica l system (vector p, 6FP114), and also equals 
mass times vector acce leration.
1. Compare Chapter 14 'Eponyms' where the name of th is  law is d iscussed, 
and Chapter 13 for the abbrev ia t ion  of th is  law in French: R.F.D.
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FIGURE 21.1 EQUATIONS OF NEWTON'S SECOND LAW
d
(1) En.ql ish: F a — {mv) . 
d t
n ->
Whelan & Hodgson 
(1989 p34)
(2) French: I  F (e x t) i  
i = 1
= dp = My 
dt
(6FP119)
It is probable, because the Eng lish  version of the equation is 
s impler than the French vers ion, tha t those used to the French would 
be more l ik e ly  to understand  the Eng lish  than vice versa. The 
Eng lish  equation is cons ide r ing  one force, the F rench  equation is 
cons ide r ing  the sum of the external forces. The equations are 
comparable, the F rench  equations being more complete.
Example 3, motion equations
The equations fo r  un ifo rm ly  acce lerated linear motion, in Eng lish  and 
in F rench  are as in f ig u re  21.2ab below.
FIGURE 21.2a MOTION EQUATIONS IN ENGLISH
(1 ) v = u + a t v = f ina ve lo c i ty
u = in i t a I v e lo c i t y
u + V a = acce era t ion
(2 ) s  = ------ - .  t t  = t ime
2 s = d is tance  t r a v e l le d
(3) s  = u t + V,at2
(4) V2 = u2 + 2as
(Whel an & Hodgson 1989 p29)
FIGURE 21.2b MOTION EQUATIONS IN FRENCH
(5) v = Yt  + v 0 = ( l )
(6) x = fcYt 2 + V*t + X0 = (3)
(7) VA2 -  VB2 = 2y (xa -  Xb ) = (4) (6FP53)
v = f in a l  v e lo c i t y
V® = i n i t i a l  v e lo c i t y
Y = a c c e le ra t io n
t = 11 me
x = d is tance  t r a v e l le d
v a  -  v b  = change in v e lo c i t y  between A and B
xa ~ xb = d is tance  between A and B
RESULTS: NON-VERBALS Equat i ons 21.4
It can be seen tha t the equations in Eng lish  look much simpler. Some 
of the symbols have changed. But these summary equations conceal a 
much more complicated s ituat ion , which is d iscussed in example fou r 
below.
Example 4. un it vecto rs  and motion equations
Un it vecto rs  have been mentioned severa l times. The real complexities 
of the ir  use is best i l lu s t ra ted  from a worked example question. It 
is not necessary to understand  the mathematics invo lved  to 
apprec ia te  tha t th is  level of complexity is not requ ired  fo r phys ic s  
'A' level. The worked example taken from the F rench  text (6FP19) was 
trans la ted  by the teachers  at the Eng lish  school (6EPi 14) and 
concerns rec t i l inea r motion. The material comes from the beg inn ing of 
the sixth year text, which goes on to s tudy  ve loc ity  vecto rs and 
acce leration vecto rs  fo r both rec t i l inea r and c ir cu la r  motion. As 
such it is by no means one of the more complicated examples, but is 
su f f ic ie n t  to i l lu s t ra te  the complexities of the F rench  system.
FIGURE 21.3 EXAMPLE OF A QUESTION INVOLVING UNIT VECTORS
A moving body, in a system (0, 1, f  ) ,  has a space vector 
0M = x£ + yT; w ith  x = 3t and y = 4t
>, 
■4—'COIIXt1 «
OM :{
y=4t
10) Give the By e l im in a t ln g  t from M
t ra je c to r y the two equations we
equat ion in the get: y = (4/3)x
system The t r a je c to r y  Is j
(0 , r ,  3* ) then a s t r a ig h t  1ine
Deduce i t s pass ing through the — -------„>
nature o r ig in .  0 r X
The c a r te s ia n  equation of the t r a je c to r y
is  a r e la t io n s h ip  between x and y.
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FIGURE 21.3 CONTINUED...
2®) W rite  the In the system (0,5) 4
express ion of the the space vecto r can /  z
space vecto r in be wr i t te n  as:
the system (0,5)
(K a u n ita ry  vector 
is  held by the
OM =||0M || .ic /
/
t ra je c to ry )  and 
g ive  the equations
||OM ||= fx2 + y2 w /
of the motion = y f9 t2  + I6t2 / /  Q 
= f25t2  = 5t y
||OM j|= 5tK
In the system (0,5) the ab sc is sa  of M 
is  then z = 5 t .  It is  the motion equation.
4. DISCUSSION
t have not been able to make a quan tita t ive  assessment of how many 
equations d if fe r , and how many are  the same. There is enough ev idence 
given though to question CSL at th is  point, in tha t some equations 
d if fe r  between Eng lish  and French , e ither in the ir  symbols, or in the ir  
format, or in both.
It is quite another issue as to how important these d if fe rences are, 
though I have a lready  g iven my opinion tha t the use of vector notation 
is ve ry  s ign if ican t ,  in tha t the whole approach to equations is 
d if fe ren t.
I suspect the F rench  formulae fo r motion equations fo r instance would 
be understood by Eng lish  pup ils  i f  the symbols were defined. Often, in 
class, in the textbooks and in sc ience a rt ic les , common symbols are not 
defined eve ry  time a formula is used, some p r io r  knowledge is assumed.
A s t r ic t  form of CSL would ind icate tha t the format alone should be 
su f f ic ie n t  to make a formula recognisab le, ra ther l ike the rhythm  of a 
song can be enough to make it recognisab le, w ithout even the tune being
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played. It was in an attempt to put th is  question of format to the test 
tha t I gave the F rench  school pup ils  the formulae In the Eng lish  format, 
w ithout exp la in ing them, to see how well they coped, (cp Chapter 23 
'Questionnaire on phys ics , and graphs ') .
There are also severa l ways which could be, or could have been used to 
s tu d y  how important these d if fe rences  are. F i r s t ly  the Eng lish  school 
Tun is ian  teachers  themselves, when f i r s t  sen t on the year 's  course in 
UK could have been s tud ied  to see how they coped with the Eng lish , 
which was s impler than the F rench . Secondly s tuden ts  going from French 
to Eng lish  in the ir  s tud ies , maybe phys ica l ly  chang ing  coun try , or s imply 
using Eng lish  textbooks and a r t ic le s  in the ir  s tud ie s  in a French 
speak ing  coun try , could be used to see how s ig n if ic a n t  these d if fe rences 
are, perhaps using methods l ike those used in the phys ic s  questionnaire, 
and comparing those s tuden ts  with some knowledge of Eng lish  ways, with 
those with none whatsoever. There is also the case of the B r it ish  
teachers who had to adapt to the Tun is ian way. Un fo rtuna te ly  the 
B r it ish  phys ic s  teachers TEG and TEH had left by the time I came to ask 
th is  question. How to assess the s t ru gg le s  and d if f icu lt ie s  of adapting  
also remains an open question, to see how s ig n if ic a n t  the d if fe rences 
are for people in th e ir  s tud ie s  and work.
5. SUB-CONCLUSIONS
a. There can in some cases be more than one way of express ing  a ru le  
mathematically in phys ics .  It is not necessar i ly  t ru e  that at the 
same level in school, the same choice will be made as to which 
express ion to teach, or which one to use most frequen t ly .
b. The symbols used in formulae are not necessar i ly  the same. •
c. The format of an equation is not necessar i ly  the same, even given a 
s im ilar choice of express ion , (eg example 3, motion laws). Vector 
notation, un it vec to rs  and addit iona l symbols add to these 
d ifferences.
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1. INTRODUCTION
There are th ree  pieces of ev idence which are not worth a heading all to 
themselves, and yet deserve a mention. They all concern  non-verba l 
items of science, which could be assumed to be the same in F rench  and 
Eng lish . These are the per iod ic  table, long d iv is ion  and labe ll ing the
c. The conventions associated with labelling the axes of g raphs and
axes of graphs.
2. SUB-HYPOTHESES
The fo llow ing will be the same in Eng lish  and French:
a. The form of the per iod ic  table
b. The forms employed when long d iv is ion  is performed
ind ica t ing  the scale.
O
n!
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. RESULTS
a. The per iod ic  table [1.]
When the ve rs ions  tha t ex is t of the per iod ic  tab le  are compared, the 
main point of d iffe rence  concerns the nobie gases. Modern B r it ish  
p ract ice  is to label them as Group 0 (zero). (ASE 1983 p21—3). The 
Tun is ian books (eg 5FC140) used Colonne VIIIb (column V il la ) .
Th is  is hard ly  a ve ry  important d iffe rence between Eng lish  and 
French , espec ia l ly  as both names are known in Eng lish . ASE (1983 p21— 
3) has a d iscuss ion of the chang ing  p ract ices of labelling, and the 
d if fe rences between B r ita in  and America. A new system of numbering 
from 1-18 is also suggested  and it is of in te re s t tha t the French 
textbook notes the new system, and adds that,
Cette  maniere de numeroter T h is  way of numbering
les groupes es t conforme the groups conforms w ith
aux recommandations de the recommendations of
I'IUPAC. (5FC140) IUPAC.
The example then more p rope r ly  belongs to the heading of language 
change in Eng lish  and French  and is an example of how change is 
work ing  the same way in two languages.
b. Long d iv is ion .
One only has to look in a f i r s t  year Tun is ian mathematics book, (eg 
p70) to see a worked example of long d iv is ion  and to realise tha t
French and Eng lish  have two d if fe ren t  systems. Th is  fac t was not
accounted fo r  by D6fourneaux (D6fourneaux 1980 p34) who g ives the 
F rench  format and Eng lish  word ing  for it. Defourneaux is quoted in 
fu l l  in f ig u re  22.1 below to show how d if fe ren t  the forms are:
1. It was TFC who f i r s t  informed me that he suspected tha t the per iod ic  
tab les were not the same in Eng lish  and French . (T237:2). What these 
d if fe rences were though, he was not too sure.
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FIGURE 22.1 LONG DIVISION THE FRENCH WAY
-D iv is e r  236 par 5 d iv id e  236 by 5
236
36
1
5
47
twenty by f iv e ,  four 
put fou r ,  c a r ry  three
t h i r t y  s i x  by f iv e ,  seven, c a r ry  1 
put seven
remainder one
(Defourneaux 1980 p34. The Eng l ish  wording g iven by Defourneaux 
makes more sense i f  "by" is  understood as 'd iv id e d  b y ' . )
But g iv ing  an Eng lish  trans la t ion  of word ing used in long d iv is ion  
makes l it t le  sense as the format of the symbols used is not Eng lish ., 
The B r it ish  way to to such a sum would be expressed as in f ig u re  
22.2 [2.]
FIGURE 22.2 LONG DIVISION THE ENGLISH WAY
47 r .  1
236
20 *
36
35*
1
fo r ty -seven  remainder 1 [3.] 
f iv e s  in to  23 go fou r, remainder 3 
f iv e s  in to  36 go seven, remainder 1
(O p t io na l ly  a sho rt  m u l t ip l i c a t io n  ta b le  may be compiled 
as fo l low s:
20* four times f i v e  equals 20
35* seven times f i v e  equals 35)
(* The s ta r s  re fe r  to intermediate s tep s) .
2. Here I am fo llow ing the example given by Defourneaux. There is of 
course the other custom of ca lcu la t ing  using decimal p laces ra ther 
than remainders. Th is  is not the point at issue here.
3. I have quoted the Eng lish  system pa rt ly  fo r non -B r it ish  readers  of 
th is  thes is  who will not necessar i ly  be aware of how d if fe ren t  the 
Eng lish  system  is, (at the r isk  of sta t ing  the obv ious fo r B r it is h  
readers) and p a r t ly  fo r the sake of fu l l  documentation of the 
d ifferences.
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The two ways of w r it ing  the non-verba i forms of long d iv is ion  in 
Eng lish  and French are ev iden t ly  ve ry  d if fe ren t. Note also the way 
that the Freneh way requ ire s  more mental e f fo r t  in that intermediate 
steps (starred in f ig u re  22.2 above) are omitted in French.
c. Labels on the axes of g raphs  and the ind ication of scale
The statements of gu idance fo r  schools in UK inc lude  ASE (1981), ASE 
(1985) and IOB (1989). The consensus is tha t at the upper school 
level:
1) the quan tity  is to be stated a longs ide each axis,
2) the un its  are ad jacent to the quantity , and separated from them 
by the so lidus,
3) the d iv is ion s  of the axis line are to be numbered.
The scale is usua lly  implied by the labelling of the axes.
To take the example of the problem I set the s tuden ts  in the 
questionna ire  in which a ve loc ity  aga inst time graph was requ ired . 
The B r it ish  convention would be to label the x ax is ' v/m.s~i ' and 
the y axis ' t/s '.
The Tun is ian custom was to label the axes using b racke ts  round the 
units, instead of the so lidus. Th is  would be understood in B r ita in  
but is not the accepted UK convention. (IOB 1989 p5). The French  
Anabacs also used the b racke ts  round the un its  convention or used 
the word 'en ' meaning 'in ' eg " f e n  10-3s" (Anabac 1988b p99).
FIGURE 22.3 USE OF SCALES AS IN THE GRAPH IN THE QUESTIONNAIRE
Label Seal e Both
Eng l ish  /88 40 12 22
school
French /104 32 10 20
school
Label = students label ed t h e ir  axes the French way,
us i ng en' or in ' or brackets ( )
Sca le  = use of the French s ca le  as below
Both = use of both la b e l le d  axes and sca le
(Three students a t the Eng l ish  school used other 
v a r ia n ts  fo r  s c a le ,  "10mm -» 3s" or "1cm = 2 second". 
S2.20, S2,22, S3 .21).
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Note tha t in not a s ing le  case was the co rre c t  Eng lish  form used at 
e ithe r school. Scale was ind icated (if at all) by s tuden ts  in the form 
as given in f ig u re  22.4, which is taken from the question set to the 
pup ils . U sua l ly  the scale would be drawn in the top r ig h t  hand co rner 
of the graph, the length of each arrowed line being one square 
(0.5cm or 1cm) of the paper. Eng lish  t rans la t ions  (eg 4EP109) followed 
French practice.
FIGURE 22.4 A FRENCH WAY TO INDICATE SCALE
1ms-1
2s
Th is  is eas ily  understood, bu t is not the B r it ish  way. The p ract ice 
was also w idely  used in the Tun is ian  French textbooks and the 
F rench  books, and was used in c lasses (eg T204:25). The position of 
the scale on the graph does not appear to be constant (Anabac 1988b 
p98,113). I never saw the old Eng lish  convention of w r it ing  scale 
using the 'rep resen ts ' symbol, eg 1 cm = 4s and as th is  symbol ' = 1 
appears not to be s tandard  or known in F rench , th is  old Eng lish  
custom is un l ike ly  to ex is t in French.
4. DISCUSSION
Widdowson, in exp la in ing his ideas tha t sc ience is a un iversa l language
spec if ica l ly  in the area of
. . . g raphs charts , conventiona lised diagrams, and so on which take 
the same form ir re sp e c t iv e  of the verbal context in which they occur. 
(1979 p42).
All three instances stud ied  in th is  chapter are ev idence aga inst his 
assumption. But of the th ree  instances, the one of most s ign if icance  is 
p robab ly  tha t of the labe ll ing of graphs. The school s tanda rd s  in 
Eng lish  are those of the w ork ing  sc ien t is t ,  when material is pub lished 
in jou rna ls  fo r  instance. They are completely d if fe ren t  to the s tanda rd s  
used in F rench  at school level.
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5. SUB-CONCLUSIONS
a) The format of the per iod ic  tab le  is chang ing, the cu r re n t  vers ion  
being the same in Eng lish  and French apart  from minor d if fe rences 
over the number fo r the noble gases.
b) The ways of w r it ing  long d iv is ion  on paper are d if fe ren t  in Eng lish  
and French.
c) The ways of labe ll ing axes of g raphs are d if fe ren t  in Eng lish  and 
French espec ia l ly  in the way a so lidus is p re fe rred  (not brackets) in 
Eng lish  to separate the quan t ity  from the unit.
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1. INTRODUCTION
As d iscussed  in Chapter 28 'Implications fo r L in gu is t ic s '  Widdowson Is of 
the opinion tha t sc ience textbooks are probab ly  the same in d if fe ren t  
languages.
I th in k  tha t it is l ik e ly  tha t s c ie n t i f ic  textbooks w r itten  In
d if fe ren t  languages exp ress  essen tia l ly  the same methodology. (1979 p43)
It was clear to myse lf and to the teachers at the Eng lish  school tha t 
the re  were d iffe rences: tha t  the methodology in the sc ience textbooks is 
not necessar i ly  s im ilar between Eng lish  and French . Many of the 
d if fe rences have a lready  been documented in other pa rts  of th is  thes is .
Given tha t some of the ways of doing phys ic s  are d if fe ren t,  the 
question is worth ask ing  as to how d ifferent: how eas ily  could pup ils  
adapt to d if fe ren t  approaches. The challenge was to design ways to 
assess -  not on ly  to descr ibe  -  the d ifferences.
Th is  chapter repo r ts  the re su lts  on one way of assess ing  the 
d if fe rences  between Eng lish  and French  fo r  the pup ils . Two questions 
were g iven, each extremely easy in tha t they were 'O' level s tanda rd  or 
less, and so designed tha t  the pup ils  were s t ro n g ly  encouraged to t r y  
out the Eng lish  way. The trans la t ion  in F rench  followed the Eng lish  way 
and was an in te re s t ing  exerc ise  In itse lf  in tha t F rench  was being 
moulded to f i t  the Eng lish , whereas the work up t i l l  then had stud ied  
the Eng lish  school adapt ing  to F rench . The Eng lish  school did the 
Eng lish  vers ion  and the F rench  school did the F rench  vers ion  of the 
text.
If CSL Is va lid  then these p hys ic s  questions shou ld  have posed no 
d if f ic u lty  to any of the s tuden ts , and they shou ld  have been able to 
in te rp re t  re su lts  and manipulate formulae in the Eng lish  way w ithou t any - 
problems.
In p ract ice  one would also have expected that, because of the greater 
exposure of the s tuden ts  at the Eng lish  school to Eng lish  in f luences, 
the pup ils  would have done better on these questions than s tuden ts  at 
the F rench  school. Given the s im ila r it ie s  between the two schools, If 
CSL is va lid  the re  shou ld  be no d iffe rence at th is  point. If ve lo c ity /
RESULTS: NON-VERBALS Questionnaire: physics graphs 23.3
time g raphs are cons idered  an essentia l part of a su b je c t  in one host 
cu ltu re , as sc ience is supposed ly  one cu ltu re , then they  will be an 
essentia l part of sc ience in another host cu ltu re .
The questionna ire  itse lf  is in Append ix  7. In th is  chapte r the format is 
changed from the usual one. The re su lts  take each pa rt  of the 
questionna ire  in tu rn ,  and pu t the sub-hypotheses , data and d iscuss ion 
under tha t part. All the subsequen t tab les below use the notation in 
f ig u re  23.1.
FIGURE 23.1 KEY TO ABBREVIATIONS USED IN THIS CHAPTER
Tun is ian Tun is ian  method
Mixed M ix tu re  of methods
Eng l ish Eng l ish  method
0 Empty se t ,  ie no answer
/XXX out o f so many attempts
E En g l ish  school
F French school
2. RESULTS
Question 1a) ‘speed1.
Sub-hypo theses
Th is question tested, in the Eng lish  vers ion , if  the word 'speed' 
was understood. At the Eng lish  school th is  word had been avoided 
in favou r  of 'vecto r ve loc ity '.  (See Chapter 9 'Defin it ions ' b. 
Phys ic s ,  Example 2). If CSL is va lid  then th is  word would g ive no 
problems. In the F rench  vers ion, when the F rench  school teachers  
proof read the questions, th e ir  adv ice  was tha t the word ing  be 
le ft at 'v ite sse ' and not 'v e c te u r  v itesse '. The format of the 
question Is also a l it t le  unusual in F rench  as it is w r it ten  in 
the Eng lish  way. If CSL is va lid  there  would be no d if f ic u lty  with 
th is  question. If CSL is not valid, on a p ract ica l level one would 
expect the Eng lish  school pup ils  to do better, due to the ir  p r io r  
contact with the Eng lish  world.
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Data The data are in f ig u re  23.2 below. 
FIGURE 23.2 Q1a) SPEED
Answers R ight Wrong No answer
Eng l ish /88 84 4 0
school % 95 5 0
French /104 83 4 17
school % 79.8 38.5 16.3
100n
80-
Answers
(%)
60
40
20-
0
Schoo l:
E Eng l ish  school 
F French school
J  L. _1 L.
Right Wrong No answer
D iscussion
The Eng lish  school p up ils  had no problem with th is  question, as 
CSL p red ic ts , The F rench  school pup ils  had a 16% no attempt rate. 
The question was a poor te s t  of CSL as it did not d if fe ren t ia te  
between speed and ve loc ity , the re fo re  the re su lts  are 
inconc lus ive.
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Question 1b) 'd raw  a v / t  g ra p h 1 
Sub -hypo theses
It can be argued  tha t the pup ils  have not done ve loc ity/t ime 
g raphs in Tun is ia  by the end of the s ixth  year. [1.] But th is  does 
not exclude the material from use in the test. IF CSL is va lid  
then the way of cove r ing  a top ic  will be the same. The s tuden ts  
have done th is  top ic, to a high level a lgeb ra ica l ly .  If CSL is 
holding, then s tuden ts  would know how to draw a simple 
ve loc ity /t im e graph. P rac t ica l ly ,  one would expect the Eng lish  
school pup ils  to cope better than those at the F rench  school •
because of th e ir  g reater exposure to B r it is h  teachers, tex ts in 
Eng lish , and Tun is ian  teachers  tra ined  in the UK.
Data The data a re  presented in f ig u re  23.3 below.
D iscussion
In both schools, those who tr ie d  succeeded in draw ing a graph, 
though draw ing It to the accepted B r it ish  s tanda rd s  fo r  s ty le  
inc lud ing  labe ll ing of the axes is another question (d iscussed in 
Chapter 22 'M isce llaneous'). Th is  then fa vo u rs  CSL except tha t 
the re  was a high number, 21%, of no attempts at the French 
school, which sugges ts  the extra  exposure at the Eng lish  school 
to the Eng lish  ways helped the s tuden ts  the re  to understand  the 
questions.
1. The s ixth  year F rench  text mentions acce leration/time, and d is tance/ 
time, but the top ic  is not formally  .stud ied, nor are pup ils  expected 
to use such graph ica l methods to so lve problems.
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FIGURE 23.3 Q1b) DRAW A V/T GRAPH
Answers R ight Wrong No ansv/er
Eng l ish /88 80 8 0
school % 90.9 9.1 0
French /104 77 5 22
school % 74.0 4.8 21.2
100n
80-
Answers
(%)
60-j
40
20
0
School
E En g l ish  school 
F French school
j  i_ _l L.
Right Wrong No answer
Question 1c) 'd is tance t rave l led , calcu lated from g raph 1 
Sub-hypo theses
Pup i ls  would, from the graph alone, be able to work out the 
co r re c t  numeric answer, and to calcu late from the graph, the 
d istance trave l led .
Data The data are  presented in f ig u re  23.4 below.
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FIGURE 23.4 QIC) DISTANCE TRAVELLED: CALCULATED FROM THE GRAPH
Answers
s t y le : Tun is ian Mixed Tun is ian  
& Mixed 
R ight & Wrong
Eng l ish
0R ight Wrong R ight Wrong R ight Wrong
Eng lIsh /84 7 15 4 3 30 31 15 9
school % 8.3 17.9 4.8 3.6 35.7 36.9 17.9 10,7
French /104 1 14 0 2 17 24 8 55
school % 0.96 13.5 0.0 1.9 16.3 23.0 7.7 52.9
55
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Discussion
Few s tuden ts  who attempted th is  question got it r ig h t  using only 
a graph ica l method as requ ired  by the question. The re su lts  were 
worst at the F rench  school. The s ig n if ic an t  d if fe rence  again 
though is tha t ha lf the F rench  school s tuden ts  did not even 
attempt an answer, desp ite it  being extremely easy. Comments made 
later by the pup ils  suggested  tha t I had put the harder question 
f i r s t .  Th is  shou ld  have made lit t le  d iffe rence as both questions 
were easy compared to what the s tuden ts  were used to. The only 
fea tu re  tha t could have made them appear to be d if f ic u lt  was the 
way the questions were worded. They were worded in an 'Eng lish  
way1. The existence of a 'F rench  way' and an 'Eng l ish  way is 
incons is ten t with CSL. These high numbers of no-attempts are 
the re fo re  ev idence aga in s t CSL.
Question 1d) 'formulae'.
Sub-hypo theses
1) Pup i ls  would recogn ise the formulae even though given in a 
B r it ish  format, and w ithout spec ify ing  the meaning of the 
symbols.
2) Pup ils  would co r re c t ly  manipulate the formulae to a co rre c t  
answer, w ithout recourse  to Tun is ian terms and methods.
3) Results between the two schools would be comparable.
Data The data a re  presented in f ig u re s  23.6 and 23.7 below.
(Note the numbers are tota lled allowing fou r formulae over the 
whole question, the re fo re  348 questions fo r the Eng lish  school 
with 87 pup ils  and 416 at the French school with 104 pup ils).
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FIGURE 23.5 FORMULAE IN DETAIL
Answers
s t y le : Tun s i  an Mixed Tun is ian/M ixed Engl ish
0R ight Wrong Right Wrong Right & Wrong Right Wrong
Eng l ish /348 37 23 56 29 145 140 41 22
school % 10.6 6.6 16.1 8.3 41.6 40.2 11.8 6.3
French /416 38 19 14 6 77 113 23 203
school % 9.1 4.6 3.4 1.4 18.5 27.2 5.5 48.8
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FIGURE 23.6 NUMERICAL ANSWER
Right Wrong No answer suspect [2.]
En g l ish  /87 15 30 7 35
school % 17.9 35.7 8.3 41.6
French /104 13 25 53 13
school % 12.5 24.0 51.0 12.5
601
Answers
20-
0
School
E Engl ish school 
F French school
_l L J L J  L
R ight
D iscussion
Wrong No answer Suspect [2.]
Not all s tuden ts  were ab le to recognise the formulae to the point 
of co rre c t  use. The Eng lish  school pup ils  did best and the re  were 
s ig n if ic an t ly  fewer no-attempts though fo r  the formulae, only 
fo r ty  percent could do them the Eng lish  way.
A lthough not conc lus ive , the data does sugges t  tha t CSL is not 
fu l ly  applicab le .
2. These are the co rre c t  answers where they were not der ived  in fu l l  
from the graph. At th is  po int co rre c t  answer means co r re c t  with fu l l  
reasoning from the graph.
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Question 2a) ‘area of .graph1 
Sub-hypo theses
Given tha t g raphs, a non -ve rba i way of exp ress ing  information in 
science, are  supposed ly  in ternationa l, and the presumption tha t 
sc ience will be taugh t in s im ilar ways in d if fe ren t  countr ies, 
then s tuden ts  shou ld  be able to in te rp re t  a ve loc ity /t im e graph, 
and to state tha t the area underneath such  a graph rep resen ts  
the d istance trave l led . I was told, warned even, by teachers  at 
both schools not to expect pup ils  to get the co rre c t  answer to 
th is  question, as it  was not taugh t until the seventh year.
Data The data a re  p resented in f ig u re  23.7 below.
FIGURE 23.7 AREA OF GRAPH
R ight Wrong 0
Eng l ish /87 67 9 11
schoo1 % 77.0 10.3 12.6
French /104 65 21 28
schoo1 % 52.9 20.2 26.9
80-
Answers
(%)
60-
40-
20-
0
School: E F E F E F
i------- (------- 1 i j ' i j------- 1
R ight Wrong No answer
D iscussion
The ev idence is b road ly  in fa vou r  of CSL because s tuden ts  in each 
school could do the question, except tha t  the Eng lish  school did 
better than the F rench  school which would not be p red ic ted  by CSL.
E Engi ish school 
F French school
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Question 2b) 'd is tance  t rave l led ,  using g raph 1 
Sub -h ypo the s is
If teach ing techn iques are the same, and the content of a 
su b je c t  is the same, then pup ils  would be able to in te rp re t  a 
ve loc ity /t im e graph, and be ab le to ca lcu late using the area of 
the graph method, the d is tance trave l led  (which is represented  by 
the area under the graph).
Data The data are in f ig u re  23.8 below.
FIGURE 23.8 DISTANCE TRAVELLED: USING GRAPH
Right Wrong 0
Eng l ish /84 54 7 26
school % 62.1 8.0 29.9
French /104 79 10 15
school % 76 9.6 14.4
80-
Answers
(%)
60-
40-
20-
0
School: E F E F E F
i_____|_____i i_____|_____i i_____ j_____i
R igh t Wrong No answer
Discussion
The re su lts  are b road ly  in line with the hypothes is , in tha t most 
s tuden ts  at both schools could f ind , using the graph, the d istance 
trave l led .
E Eng l ish  school 
F French school
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Question 2c) 'formulae1: Sub-hypo theses
Pup ils  would be able to recogn ise and use the formulae g iven in 
the Eng lish  way, and tha t both schools would have s im ilar resu lts . 
(As Q1d above).
FIGURE 23.9 Q2c FORMULAE: RECOGNITION & USE
Answers
s t y le : Tun is ian Mixed Tun is ian/M ixed Eng l ish
R ight Wrong R ight Wrong Right & Wrong Right Wrong 0 .
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Data
In the data of f ig u re  23.8 above the 'use of form u lae1 and 
'gett ing  co r re c t  answer' a re  combined, meaning the scores are out 
of 174 attempts fo r  the Eng lish  school and 208 attempts fo r  the 
F rench  school.
D iscussion
For these simple formulae, the ev idence is in fa vou r  of the sub ­
hypothes is , in tha t an equal p roport ion  of p up ils  at both schools 
could recognise and use formulae.
Question 2d) 's lope means acce lerat ion '.
Sub -hypo theses  Pup i ls  wouid recognise tha t the slope rep resen ts  
the acce leration.
Data The data a re  in f ig u re  23.10 below.
FIGURE 23.10 SLOPE MEANS ACCELERATION
Right Wrong 0
Eng l ish /87
%
61 16 10
school 70.1 18.4 11.5
French /104
%
68
65.4
15
14.4
21
19.6
801
Answers
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E Engl ish school 
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R i ih t
J L
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Discussion
The ev idence Is in fa vou r  of the sub -hypo thes is ,  in tha t pup ils  
at both schools in rough ly  equal p roport ion  were able to 
recognise tha t  the slope of the ve loc ity/t ime graph rep resen ts  
acce leration.
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3. SUMMARY OF THE QUESTIONS AND THEIR IMPLICATIONS FOR CSL
The questions set, and th e ir  implications fo r  CSL are summarised in 
f ig u re  23.11 below.
FIGURE 23.11 SUMMARY TABLE
Question & task Assessment and Comment
1a) Speed ± inconc lu s ive
1b) a b i I i t y  to draw + most could
v / t  graph - large numbers no attempt
at French school
1c) by graph f ind — many fa  I led
d is tance  t ra ve l led — French schoo l: many no attempts
1d) formulae:
recognise - many could  not, e s p e c ia l ly
at French school
- French schoo l: many no attempts
use - di t to
En g l ish  = French - Eng l ish  school b e tte r  than
French school
2a) id e n t i f y  graph area + most could
En g l ish  = French — Eng l ish  b e t te r  than French
2b) by graph, d is tance + most could
2c) formulae
recognise + most could
use + most could
En g l ish  = French + true
2d) s lope  = a c c e le ra t io n + most id e n t i f i e d  t h i s
(+ favours CSL -aga in s t  CSL ± inconc lus ive )
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4. BROADER DISCUSSION AND C0NCLUS_I0_NS
The ev idence from question two is more in favou r  of CSL than the 
ev idence from the f i r s t  question. Simple formulae fo r  instance were 
recognised and used equa lly  well in both schools in the second question.
The Eng lish  school almost in va r iab ly  did better than the French school, 
both In a h igher success  rate and in a h igher attempt rate. The 
d if fe rences are most marked when question one is compared with 
question two. The Eng lish  school pup ils  did cons is ten t ly  better on the 
harder, f i r s t  question. Maybe th is  was due to the d if fe ren t  se tt ing  at 
the Eng lish  school, fo r  instance the presence of B r it is h  teachers, or 
the Tun is ian  teachers  who had been educated p a r t ly  in England, or the 
access the pup ils  had to B r it is h  textbooks.
Concern ing the B r it ish  textbooks. The Eng lish  school pup ils  were asked in 
the questionna ire  if they  read phys ic s  books in Eng lish . The re su lts  are 
in table 23.12 below. Th is  exposure level to Eng lish  ways cannot have 
h indered the pup ils  in th e ir  answers to the questions.
FIGURE 23.12 ENGLISH SCHOOL: READING PHYSICS BOOKS IN ENGLISH
Frequen tly  12 = 14.3% Sometimes 53 = 63.1% Rare ly  13 = 15.5%
never 3 = 3.6% 0 3 = 3.6%
The f i r s t  question was espec ia l ly  good at revea ling  the d if fe rences 
between the two schools and the e ffec t  exposure to Eng lish  ways 
had. Th is  Is notable espec ia l ly  from the way many pup ils  In the F rench  
school could not even attempt the question, and were not able to 
recogn ise  and use formulae w r itten  In the Eng lish  way which existed in 
th e ir  own textbooks.
CSL seems to break down when a s ituat ion  gets complicated, and the 
re su lts  c lea r ly  show tha t the Eng lish  way was d iffe ren t: it was 
d if f ic u lt  fo r  the pup ils  at the F rench  school. O thers may be more 
impressed by how fa s t  s tuden ts  learn t to cope, so tha t  by the second 
question s tuden ts  were gett ing  r ig h t  answers, w ith fewer 'no-attempts '. 
But the question of how q u ic k ly  s tuden ts  can adapt to new ways 
presupposes tha t the re  are  two or more ways in existence. It is also 
another, and a fo llow-on question from these resu lts .
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1. INTRODUCTION
This is one of the ra re  sect ions in the questionna ire  (Appendix 7 & 8) 
when i de libera te ly  sought the op in ions of the pup ils . If CSL is va lid  
then pup ils  would not perce ive  any d iffe rence between the phys ics  
questions I gave them and th e ir  normal questions. It was ve ry  hard to 
formulate questions to get at th is  d ifference. Inev itab ly  the s ty le  of 
test question is invoked as much as any d if fe ren t  way of doing th ings . 
Indeed, s ty le  and a d if fe ren t  way could be cons idered to be two facets 
of the same d ifference, though fo r  convenience below I have spe lt  out 
the facets as two sub-hypotheses .
The question in F rench  was worded more vague ly  than the question in 
Eng lish . A p ilot of the questionna ire  would p robab ly  have p icked th is  up, 
but fo r  reasons a lready exp la ined in Chapter 6 'P rocedures ',  th is  was 
not poss ib le under the c ircumstances. As it tu rned  out the vaguer 
word ing yie lded more in te re s t ing  information.
There was scope here fo r  in te rv iew s and other techn iques to f ind  out 
what the pup ils  rea iiy  though t and experienced. For the purposes of th is  
thes is  though such work would not have con tr ibu ted  to the overv iew  of 
CSL at the verbal and non -ve rba l level.
Another issue was thrown up by two of the s tuden ts  at the Eng lish  
school. Two of them, 3.19 and 4.4 said tha t the p rev ious  year they  had
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had a B r it ish  teacher fo r phys ic s  and he had taugh t the sub je c t  of 
kinematics using graphs. It is not known at th is  stage if the c lasses 
were re -g rouped  each year, so it cannot be spec if ied  tha t c lasses th ree  
and fou r had had d ire c t  B r it is h  input. The teacher concerned had also 
left the year before I attended phys ic s  lessons. (1988). It can be said 
though tha t at least one c lass of s tuden ts  had d ire c t  B r it ish  teach ing 
on th is  topic. In theory , the pup ils  at both the Eng lish  and the F rench  
school were fo llow ing exactly  the same cu rr icu lum . But the Eng lish  school 
was more open than the F rench  school to in f luences from the Eng lish  
world due to B r it ish  teachers, B r it ish  textbooks in Eng lish , and Tun is ian  
teachers who had stud ied  in Eng land fo r a year.
2. SUB-HYPOTHESES 
i f  CSL is va lid  then
a) There will be no perce ived  d if fe rences between the questions I have 
put, and questions as normally set in Tun is ia
b) The s ty le  of test questions will be perce ived of as internationa l.
3. RESULTS
(See Append ix  8 fo r  examples of quotations)
French  schoo l:
There were fo r ty -se ven  s tuden ts  (out of 96) who said they p re fe rred  
the Tun is ian  way, the way of a lgebra, mainly because they  were more 
used to it, as opposed to the so called 'E n g l ish ’ way, meaning for 
instance graphs, which twenty said was easier.
Opinion was d iv ided  over the c la r i t y  of the questions, and whether or 
not g raphs or a lgebra  g ives more mistakes. Twenty-seven  gave no opinion 
or an opinion ir re le van t  to the question.
Eng lish  school:
A major ity  of 38 to 27 said tha t g raphs were eas ier than equations and 
th ir teen  were ambivalent, with on ly  ten no answers.
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4. DISCUSSION
The French  school resu lts ,  with its  better, vaguer worded question, g ive 
the c learest ind ication tha t s tuden ts  did perce ive  a d if fe rence  between 
the questions and the usual Tun is ian  example questions, and th is  
d iffe rence  res ided p r im ar i ly  in the use of g raphs which they were not 
used to. Only one s tuden t commented on the symbols and said tha t I 
shou ld have defined them (French Student 3.12).
In that the Eng lish  school pup ils  had had exposure to Eng lish  ways, 
th rough  a B r it ish  teacher, l ib ra r ie s ,  and Tun is ian  teachers  tra ined  in 
the UK and the USA, it  is not su rp r is in g  tha t the pup ils  were more 
recept ive  to g raphs while s t i l l  in s is t in g  tha t while g raphs might be 
easier they  were more used to algebra: the Tun is ian  way.
5. SUB-CONCLUSIONS
a) There was a perce ived d if fe rence  between the s ty le  of questions 
used here and the s ty le  the pup ils  were used to.
b) There was a c lear opinion tha t the graphs are not Tun is ian. .
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1. INTRODUCTION
To get an overv iew  of the re su lts  each top ic  has been graded to show 
how fa r s c ie n t i f ic  language is constant between Eng lish  and French  at 
school level. It will be seen tha t on ly  in a ve ry  few limited areas is 
CSL completely va lid , and also in on ly  a few areas completely inva lid .
What is perhaps su rp r is in g  from these resu lts  is tha t even taxonomy, 
which m ight be though t to be a f ixed and well defined sub ject, is not 
the same in Eng lish  and in F rench  in severa l important details, and the 
d if fe rences  are l ik e ly  to get greater fo r a time in view of c u r re n t  
changes being proposed in the naming s t ru c tu re .  In addit ion the re  are 
the d if fe ren t  ways of doing the mathematics, fo r instance in mechanics, 
and th is  adds up to a large d if fe rence  between Eng land  and France.
There are a large number of faux amis, and my data is by no means 
exhaustive. It s imply cannot be assumed any more tha t the techn ica l 
vocabu la r ies  of Eng lish  and French  are so sim ilar tha t the d if fe rences 
can be ignored. It is also s ig n if ic a n t  tha t the important non-verba l 
conventions associated with the co rre c t  labe ll ing of g raphs are not 
in ternationa l. Yet Widdowson th in k s  tha t sc ience will be un iversa l 
p a r t icu la r ly  at these non verbal levels, and he in fa c t  bu i ld s  a whole 
approach to language teach ing on th is  point: as the non -ve rba ls  are 
in ternationa l, they  can se rve  as an intermediate common language when 
trans la t ing  between Eng lish  and French , (cp Chapter 28 where th is  is 
d iscussed in detail).
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FIGURE 25.1 GRADING SYSTEM FOR THE RESULTS
** Needs fu r th e r  study
1 CSL is  complete ly  v a l id .  A f u l l  study has been done
and no except ions have been found.
2 CSL is  g en e ra l ly  v a l id ,  apart from some except ions.
3 Part Iy v a l id .
4 La rge ly  in v a l id .
5 Completely in v a l id ,  a f u l l  study has been done.
FIGURE 25.2 RESULTS GRADED ACCORDING TO CONSTANCY BETWEEN 
FRENCH AND ENGLISH
1 COMPLETELY VALID
10 a c id s  used in man
-Symbols of the elements 
-Symbols and names of the amir 
-SI system of u n i t s  
**Symbols in gene t ic s
2 GENERALLY VALID. EXCEPTIONS NOTED
-P re f ix e s  and s u f f i x e s  
-Names o f the elements 
**Inorganic chem istry  nomenclature 
- P e r io d ic  tab le
-Ways of w r i t in g  the charge on ions 
**Symbols in b io logy  
-Names o f v itam ins  and m inera ls
3 PARTLY VALID
lem istry
^mistry
ly  the group words 
organ ic  chem istry 
problems in phys ics
**Names of d iseases 
-Taxonomy
-Names in o rgan ic  chem istry  
**Language of d e s c r ip t io n  in ci 
**Names o f reagents and te s t s  
**mathematical equations 
- In d ic e s
-Ways of w r i t in g  symbols 
-Dot and c ro ss  diagrams in ch( 
-Symbols in mathematics 
-Names of the sugars, espec ia  
- A b i l i t y  to w r ite  formulae in 
-The way o f s o lv in g  mechanics 
-Abb rev ia t  ions
4 LARGELY INVALID 5 COMPLETELY INVALID
-Faux amis
-D e f in i t io n s
-Eponyms
-Punctuat ion:
o rgan ic  chem istry 
numbers 
-Orthography of numbers 
-S ta te  symbols (chemistry) 
-Method of long d iv i s io n  
-Customs: la b e l l in g  graphs
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1. INTRODUCTION
LeCompte and Goetz (1982) have an important a r t ic le  on the re l ia b i l i ty  
and va l id ity  of e thnog raph ic  research . While the the s is  Is not an 
ethnograph, the the s is  began in a f ie ld  s ituat ion  and has used many of 
the techn iques of e thnog raphe rs  (see Chapter 5 'Foundat ions of the 
p ro je c t1 Section 2). The questions and ana lys is  of LeCompte and Goetz 
the re fo re  form a usefu l te s t  fo r  the resu lts.
FIGURE 24.1 RELIABILITY AND VALIDITY OF THE RESULTS 
(Derived from LeCompte & Goetz 1982 p32)
RELIABILITY
REPLICABILITY
VALIDITY
ACCURACY
EXTERNAL Independent researchers  
d is cove r the same 
phenomenon or generate 
the same con s t ru c ts
Degree of g en e ra l is a t io n  
p o s s ib le ,  and how 
comparable across  groups
INTERNAL Degree to which other 
researchers  would 
match generated 
con s t ru c ts  w ith  data 
g iven.
Extent to which 
obse rva t ions are 
au then t ic  rep resen ta t ion s  
of r e a l i t y .
a. Externa l re l iab i l i ty
Externa l re l ia b i l i ty  addresses  the issue of whether independent 
resea rche rs  would d iscover the same phenomena or generate the 
same con s tru c ts  in the same or sim ilar se tt ings . Internal 
re l ia b i l i t y  re fe rs  to the degree to which o ther researchers , g iven 
a se t of p rev ious ly  generated cons tructs ,  would match them with 
the data in the same way as did the o r ig ina l researcher.
. . . v a l id ity  is concerned with the accu racy  of sc ie n t i f ic  
f in d in g s .  . . . Internal v a l id ity  re fe rs  to the extent to which 
s c ie n t i f ic  obse rva t ions  and measurements are au then t ic  
rep resenta t ions of some rea lity . External v a l id ity  addresses  the 
degree to which such  rep resenta t ions may be compared legitimately 
across groups. (Le Compte & Goetz 1982 p32).
The external re l ia b i l i t y  of the hypotheses is h igh in tha t my 
con s tru c ts  were der ived  from severa l sources in the s ituat ion. I had 
to do the work of spe l l ing  them out in detail, and to adopt certa in  
techn iques such as to state the hypothes is  in a testab le form. Goetz 
& LeCompte say tha t external re l ia b i l i ty  is enhanced by being exp l ic it  
about f iv e  major problems:
1) Researcher s ta tu s  position . "Research reports  must c lear ly  
iden t ify  the re sea rche r 's  role and s ta tus w ith in  the group 
invest iga ted". (p38). (cp Chapter 5 'Foundations of the p ro ject ' 
Section 2,e. 'Unde rs tand  one's role').
2) Inform ant choices. "Ex te rna l re l iab i l i ty  requ ire s  both care fu l 
delineation of the type s  of people who se rved  as informants and 
the decision p rocess invoked in the ir  choice". (p38). (cp d iscuss ion  
in th is  chapte r under ' in te rna l va lid ity ') .
3) Socia l s itu a t io n s  and  cond itions. "Delineation of the phys ica l,  
social and in te rpersona l contexts w ith in which data are gathered 
enhances the rep l ic ab i l i t y  of e thnograph ic  s tud ies" .  (p39). (cp 
Chapter 2 'The s ituat ion  in Tun is ia ').
4) A n a ly t ic  co n s tru c ts  and  prem ises. "Replication requ ire s  exp l ic it  
identif ica t ion  of the assumptions and metatheories tha t under l ie  
choice of term ino logy and methods of ana lys is " .  (p39). Recognised 
frameworks and c la ss if ica t ion s  have the advantage of he lp ing the 
research to be understood and making the re su lts  more comparable, 
but they  may h inder, in tha t  the categorisation may be made 
premature ly , and the data may be made to f i t  the' headings thu s  
m isrep resent ing  the data.
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5) Methods o f  data co llection  and  ana lys is. "Idea lly  e thnographe rs  
s t r iv e  to p resen t th e ir  methods so c lea r ly  tha t other resea rche rs  
can use the o r ig ina l repo r t  as an operat ing  manual by which to 
rep licate the s tudy ."  (p40) (cp Chapters 5 & 6) The au tho rs  a rgue 
tha t shorthand  des ignat ions fo r  methods are inappropr ia te , s ince 
the re  is no commonly understood se t of d e sc r ip to rs  fo r  the many 
methods tha t can be used in e thnography. They also g ive an 
admonition (which by th e ir  own admission is elementary to 
resea rche rs  w ith a s trong  background  in the so called 
experimental pure sciences) tha t rep l ic ab i l i ty  is impossible w ithout 
prec ise  ident if ica t ion  and thorough descr ip t ion  of the methods 
used to co llect and espec ia l ly  analyse data. (p40).
b. Internal re l ia b i l i ty
Th is  is a key concern fo r  e thnographe rs  and LeCompte and Goetz go 
Into detail on how to enhance the p robab il ity  tha t  w ith in a s ing le  
s tudy , severa l ob se rve rs  would agree on the f in d in g s ,  and how the 
theory  f i t s  with the data.
The in terna l re l ia b i l i t y  of th is  research is high g iven the ve ry  
spec if ic  nature of the sub-hypotheses , it being c lear in most cases 
what data is app licab le  to each sub -hypo thes is .  The work used 
techn iques of e thnographe rs , but Is not an e thnography  as such. In 
pa rt icu la r ,  the fac t  tha t w herever possib le information from more 
than one source  has been used, has enhanced the interna l 
re l iab i l i ty .
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2. VALIDITY
The va l id ity  of the research is a question as to how c lose ly  the 
p ropos it ions generated, re f ined  and tested match the rea l ity  of a 
s ituat ion  in e ve ryday  life.
a. Externa l va lid ity
As e thnographe rs  s tu d y  one situat ion  the question a r ises  as to how 
eas ily  the f in d in g s  can be genera lised to other s ituat ions. [1.] The 
common way of enhancing external va lid ity  is to estab lish  how typ ica l 
a phenomenon is, ie the extent to which it compares and con tras ts  
with other known phenomena. Th is  means fo r  instance the clear 
identif ica t ion , spec if ica t ion  and ev idence fo r  d is t in c t  ch a ra c te r is t ic s  
of what is being invest igated . (p51). S ta t is t ica l techn iques are 
u sua lly  Impossible to use as the goal of the research is the 
exp lication of meanings or microsocial p rocesses in one s ituat ion.
The external v a l id ity  of th is  research varies. A t the level of 
documenting the d if fe rences  between Eng lish  and French  the va l id ity  
is h igh, as the re  is a lot of information at the l ingu is t ic ,  'here 
is a c lear d if fe rence ' level. The questionna ire  re su lts  though, as 
d iscussed below, are ind ica t ive , not conc lus ive  and cannot be 
genera lised to other s itua t ions. Also, the work is on ly  between 
Eng lish  and French: no comment can be made about the constancy of 
sc ie n t i f ic  language extend ing to other host languages.
Where it is not poss ib le  to use techn iques of random sampling and 
sta t is t ica l ana lys is , the ch a ra c te r is t ic s  of the group stud ied  must 
be spelled out c lea r ly .  The re su lts  can then be compared with o thers  
and hence have a w ider app l icab i l i ty .  Th is  I have done In the 
in trodu c to ry  chapte r on the s ituat ion  in Tun is ia , and in p a r t icu la r  
the F rench  school se rved  as a contro l, espec ia l ly  when the 
quest ionna ires  were used.
1. Compare Chapter 6 ‘ Foundat ions of the p ro ject ' Section 2.k. where the 
p r in c ip le  of comparing w ith other s itua t ions is d iscussed, in th is  
case with other Arab coun tr ies , and the lack of s im ilar comparable 
work is noted.
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The research has implications fo r l in gu is t ic  theory , (Chapter 28) and 
fo r  the teach ing of Eng lish  to sc ience s tuden ts  (Chapter 29), 
p a r t icu la r ly  those s tuden ts  who have stud ied  in F rench . Though the 
coun try  of f ie ld  s tud ies  was Tun is ia  not France, F rench  sources 
have been consulted, so the work can be genera lised to the F rench  
speak ing  world. The area where the research is on ly  ind ica t ive  is 
where the quest ionna ires  are concerned. The sample of studen ts , 
though almost the en t ire  ava ilab le  population, was small, and it was 
not poss ib le to repeat the te s ts  in subsequen t yea rs  to new groups 
of s ix th  year pup ils  as the research in the schools f in ished . In 
some cases the test tool in itse lf  was not su f f ic ie n t ly  ref ined. The 
quest ionna ires  are ind ica t ive  in tha t a F rench  way and Eng lish  way 
of doing sc ience were perce ived to exist, and some of the 
d if fe rences between Eng lish  and French  are not t r iv ia l ,  in tha t they 
gave pup ils  real problems, espec ia l ly  to ac t ive ly  change a language 
(eg re -w r it in g  a chemical formula in French) as compared to ju s t  
recogn is ing  d if fe rences  and unders tand ing  them when read ing them.
b. Internal v a l id ity
The 'In terna l v a l id ity ' ,  how c lose ly  the theories  match the s ituat ion, 
is often a major s t reng th  of an ethnograph in tha t  un like  s u rv e y s  
and other quan tita t ive  techn iques, the e thnographe r often l ives  in a 
s ituation over an extended period of time, which g ives the
oppo rtun ity  fo r refinement, and continual re -eva lua t ion  of the
research . The assumption tha t  the re  is constancy  of sc ien t i f ic  
language across  host languages was in it ia l ly  suggested  by the f ie ld  
s ituat ion  in the ea r l ie s t  in te rv iew s of the teachers  and the Head 
of the Eng lish  school. I was not imposing a theo ry  on the s ituat ion, 
ra the r I s ta rted  from the s itua t ion  and found tha t  the s ituat ion  was 
an ideal test ing  ground fo r  the f ie ld  assumption. LeCompte & Goetz
sugges t severa l techn iques fo r  enhancing in te rna l va lid ity ,
espec ia l ly  in the area of use of Informants (p46). [2.] Certa in ly  when 
I had f in a l ly  re f ined  my ideas of what I was looking for, some 
informants became extremely helpfu l, espec ia l ly  TEK and TEJ. I was 
able to compare th e ir  suggest ions  with information from other sources
2. Compare Chapter 5 'Foundat ions of the p ro ject ' Section 3b,c,d,e where 
s im ilar p r in c ip le s  are  applied.
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and in some cases I was able to repo r t  back my re su lts  to them, 
e ithe r fo r  them to use in c lass, or fo r  them to check my unders tand ing .
The b iggest danger pointed out by LeCompte & Goetz is se le c t iv ity  of 
informants. Th is  can be minimised by seek ing co rrobo ra t ing  ev idence.
The in terna l v a l id ity  of th is  research has been enhanced by the way 
obse rva t ions  in the classroom have been compared with the textbooks, 
teacher op in ions and d ic t ionar ies , i aiso de libera te ly  asked teachers 
on issues such as vectors, in the form of w r it ten  summaries and 
wrote down th e ir  react ions and correct ions . Th is  is comparable to 
c r i te r ia  ' f ‘ (Observation shou ld  be va lidated by comments from people 
in the f ie ld  situation) and 1 g* (Evidence needs corroborat ion) of 
Section 2 of Chapter 5 'Foundat ions of the p ro ject ') .
Where the work has low va l id ity  is on those occasions when I was 
unable to c rosscheck  f ie ld  observat ions, and when fo r p re ssu re s  of 
time reasons i could not rep lica te  them, or obse rve  all the c lasses I 
wished. In comparison I could s tu d y  all the textbooks and trans la t ion s  
w ithout undue p re ssu re  of time.
3. CONCLUSIONS
The resu lts  presented here have a high re l ia b i l i ty  and va lid ity ,  
espec ia l ly  in those areas where tr iangu la t ion  and corrobora t ion  of 
re su lts  th rough  one method, by o ther methods, was possib le. Topic areas 
where the work is incomplete have been noted, in each re levant re su lts  
chapter and in f ig u re  25.2 . Also, the resu lts  of the questionna ire  must 
be seen, in general, as ind ica t ive  tha t the d if fe rences  cause real 
d if f ic u lt ie s  to pup ils , ra the r than conc lus ive .
Good use has been made of the fac t  tha t the f ie ld  s ituat ion  p rov ided  
both the assumption and the c ircum stances conduc ive  to test ing  the 
assumption. The data collected requ ire s  anyone assuming constancy of 
s c ie n t i f ic  language to be cautious. One cannot s ta r t  by assuming 
constancy then making deductions: the re  is a need fo r  a con tras t ive  
approach so tha t  it is known when constancy is a va lid  assumption.
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The re su lts  have shown tha t sc ie n t i f ic  language is not necessar i ly  
constant. The question can now be asked as to why it is not constant and 
converse ly ,  what are the fo rce s  operat ing  which fa vou r  sc ie n t i f ic  language 
being constant across  host languages.
2. SOME OF THE FORCES TENDING TO ENCOURAGE CSL
a. Language dominance in h is to ry
H is to r ica lly ,  claims can be made fo r var ious languages being p r im ary  
in the transm iss ion  of sc ience, inc lud ing  Chinese, Greek, A rab ic  and 
Latin and in recent times in certa in  sub je c t  areas, German. (Maher 
1986b p208).
Since the e ighteenth cen tu ry ,  sc ien t is ts  have tended to formulate 
new names by re ference to Latin and Greek roots. Many of the 
p re f ixes and su ff ixes  used in sc ience to form the complex words are 
of Latin or Greek o r ig in .  Between French and Eng lish , the re  does 
seem to be a ce rta in  amount of unanimity, of mutual use of such 
words.
In the last few decades, the use of Eng lish  as a worldw ide language, 
espec ia l ly  as a second language has b rough t w ith it the dominance of 
Eng lish  in the area of textbooks and papers in science. The 
spectacu la r growth of not on ly  Eng lish  teach ing to fo re igne rs ,  but 
also Eng lish  fo r  Special Pu rposes  such as a ir l in e  p ilots and 
businessmen as well as sc ie n t is ts  te s t if ie s  to these general 
statements. Where the re  is a host language of sc ience which 
dominates, then l in gu is t ic  s tanda rd s  of sc ience in tha t dominant 
language will in f luence  other languages, d ire c t ly  or ind ire c t ly .
INTRODUCTION
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b. International Commissions
There have been and are va r ious  internationa l commissions, which in 
va r ious  areas have sought to s tanda rd ise  nomenclature across 
severa l languages. Maillot (1981 p221) mentions fo r  Instance the 
Conference Generate e t du Comite In te rna tiona l des Po ids e t M esures  
(CGPM) which s ta rted  work in 1889 and (page 179ff) devotes a whole 
chapter to the norm alisation  'Internationale. In h is special area of 
in te re s t he mentions the Commission In te rna tiona le  de Reglementation  
en vue de I'Approbation  de I'Equ ipem ent E le c tr iq u e  (CEE) and the 
Commission E le c tro te ch n ique  In te rnationa le  (CEI) the latter 
rep resen t ing  fo r ty  th ree  coun tr ies . (Maillot 1981 p180). He espec ia l ly  
mentions, fo r  su b je c ts  other than e lectron ics, the ISO (O rgan isation  
In te rna tiona le  de norm alisation) and the CEN (Comite Europden de 
Normalisation, (p 181), then l is ts  fou r o thers  say ing  the l is t  is s t i l l  
incomplete and on page 194-6 d iscusses severa l o ther o rgan isa t ions 
of s tandard isa t ion . In B r ita in , the work of the ISO Is represented 
by the B r it ish  S tanda rd s  organ isat ion. [1.3 The ISO is only one of the 
organ isa t ions  respons ib le  fo r  implementing in ternationa l norms. In the 
domain of medicine fo r  instance the re  is the work of the BNA (Basel 
Nomina Anatomica) (Maher 1986* p 114).
The p re ssu re s  of va r iou s  in ternationa l committees to s tandard ise  
language exist. Presumab ly  such  p ressu res  come from a des ire  on the 
pa rt  of s c ie n t is ts  speak ing  d if fe ren t  languages to communicate 
c lea r ly  with each o ther and not be misled by d iffe rences.
c. National Commissions
Working in the same d irect ion , but on a d if fe ren t  tra ck  a re  the 
e f fo r ts  of va r ious  g roups  w ith in  Eng lish  and other languages to 
s tanda rd ise  usage w ith in  a language. Trans la t ion  and mutual 
comprehension between languages is g rea t ly  enhanced If the number 
of synonym s and va r ian ts  is reduced. The e f fo r ts  towards
1. A m isleading name, as the term 'B r i t is h ' here means ‘app licab le  in 
B r ita in ',  not tha t the o r ig in  is necessar i ly  from Brita in .
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s tandard isa t ion  of medical term ino logy have to face fo r instance 
the fac t  that,
The medical language reg is te r  in European languages is a jung le  
of synonyms. (B ru ce llo s is  has fo r instance, at least 25 l in gu is t ic  
synonyms in Eng lish). (Maher 1986* p132).
At school level in Eng land the Association fo r Sc ience Education, in 
association with bodies such as the Royal Society and the Inst itu te  
of B io logy has made attempts in recent years to s tandard ise  
term ino logy, fo r units, words and other conventions, and to make 
clear what is acceptab le fo r younger secondary  school ch i ld ren  and 
what is needed fo r s tuden ts  at baccalaureate level. Here the re  is an 
instance of two national bodies work ing  separa te ly  who may well g ive 
d if fe r ing  Importance to conform ing to internationa l s tandards. In 
B r ita in  the wide acceptance by examining boards and pub lish e rs  of 
the repo rts  has con tr ibu ted  towards the recommendations as a whole 
being implemented, even if the re  are s t i l l  some deta ils s t i l l  d isputed, 
or to be agreed.
d. Examinations and textbooks
In England the examination bodies and the textbooks have a large 
in f luence on what is acceptab le language. As the examination boards 
themselves a re  made up of experienced teachers  as well as fu l l  time 
paid o ff ic ia ls  and u n iv e rs i ty  s ta ff,  examinations cannot be viewed 
so le ly  as the un ive rs i t ie s  imposing s tanda rd s  on the school system. 
The ASE as a spec ia l is t  teache rs  organ isat ion  amongst others, has 
in f luence on the examinations which, until recen t ly  with the 
implementation of a national cu rr icu lum  up to the age of sixteen, 
were independent of d ire c t  m in ister ia l contro l. It remains to be seen 
how the national cu r r icu lu m  will in f luence the s tandard isa t ion  in 
England.
E f fo r ts  at s tandard isa t ion  are h igh ly  l ike ly  to take into account 
p re ssu re s  fo r in ternat iona lisa t ion . For instance the reversa l of 
recommendations made by the ASE, as d iscussed in Section 3j below, 
shows how the ASE fe lt  ob liged to follow changes made at the 
in ternationa l level.
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e. Computerisation
In the domain of o rgan ic  chem istry , the development of chemical 
indexing has resu lted  in cons iderab le  system isation and 
s implif ication. Even here though, t r iv ia l  names such as formic, acetic, 
benzoic, acety lene and phenol will continue to be used, the re fo re  
despite the p re ssu re  of computerisation fo r system isation, not all 
t r iv ia l  names are to be abandoned. The re su lt  then is the phenomena 
of 'dual naming'. In the long term the re fo re  computerisation is a 
p ressu re  increas ing  the in ternationa l ness of sc ience, but while dual 
naming exists, the re  is l ik e ly  to be d if fe rences between languages.
S im ilar ly , to tu rn  to a modern area of research, the proposed mapping 
of the human genome. The sheer mass of data tha t will be collected, 
forced  molecular b io log is ts  at the end of 1989, to s to re  the ir  
information fo r the map in the same way, and to use a system of 
labe ll ing known as sequence tagged s ites which are a form of genetic 
shorthand . The necess ity  to computerise data will fo rce  s tanda rd s  of 
labe ll ing on the whole s c ie n t i f ic  community invo lved . In the in te res ts  
of communication between sc ie n t is ts  work ing  w ith in  Eng lish , let alone 
work ing  in other languages, it  is to be hoped tha t these 
standard isa t ion  e f fo r ts  succeed. (S. Watts 1990 p37).
5. POSSIBLE REASONS WHY SCIENTIFIC LANGUAGE IS NOT ALWAYS CONSTANT 
BETWEEN LANGUAGES
a. No agreed convention
There are some areas where, even at school level, the re  is no 
internationa l convention, the re fo re  the re  cannot be constancy of 
s c ie n t i f ic  language fo r  th is  has yet to be agreed. Examples are 
oxidation number (ASE 1985 p95) and osmoregulation in animals (IOB 
1989 p24).
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b. Severa l choices in a language
Whenever the term ino logy Is not c lea r ly  defined and agreed in one or 
more languages, It is not poss ib le  fo r the language to be fu l ly  
in ternationa l.
S im ilar ly , as a lready  noted, whenever the re  are synonym s in a 
language, it  is un l ik e ly  th a t  the re  will be a completely s im ilar se t of 
synonym s in another language, and tha t the re  will a lways be a one 
to one correspondence between each synonym  in each language. When 
synonyms exist, it is often custom and s ty le  tha t d ictates which 
one is chosen in a g iven sentence, and it Is poss ib le  tha t nuances 
of meaning ex ist between the synonyms.
c. More than one in ternationa l s tanda rd  ex ists
Even when an in ternationa l committee has attempted to s tanda rd ise
nomenclature, it does not fo llow tha t va r ian ts  have been elim inated.
For instance, in the domain of Chem istry, the ASE report  on
nomenclature has:
It has to be noted tha t the IUPAC Rules (ru les of the Commissions 
of the International Union of Pure  and App lied  Chemistry) perm it 
the use of more than one name in a number of cases. (ASE 1985 
page vi).
. . . the I.U.P.A.C. Rules are, fo r  the most part, drawn up to 
enable research w o rke rs  to name new and complicated compounds 
system atica lly , and so the I.U.P.A.C. Rules perm it the use of both 
systematic  and non-system atic  names fo r  a v e ry  large number of 
f a i r ly  simple compounds, in c lud ing  most of the o rgan ic  compounds 
met in schools, and perm it the use of at least two systems fo r 
naming ino rgan ic  ions. (ASE 1972 p1).
The repo r t  the re fo re  in many cases had to make a choice as to which 
name to recommend. The Issue was complicated by the fac t  tha t so 
called ' t r iv ia l '  names ex ist fo r  many substances, and again, IUPAC is 
in a sense of l it t le  help In tha t  non-systematic  names are allowed.
At school level, the re  is the question of s im p l i fy ing  names down to 
the level of comprehension of the pup ils . The ASE repo r t  (1985 p2-3) 
states emphatica lly  on th is  po int tha t "Na tura l ly ,  the name chosen 
shou ld  be app rop r ia te  to the level of unde rs tand ing  of the s tuden t" .
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Organ ic chem istry  is also a specia l case with an " i l log ica l morass of 
t r iv ia l  names" (ASE 1985 p3) in which case:
It is believed tha t it would be fa r  easier to associate t r iv ia l
names with a logical nomenclature if tha t were learned f i r s t .  (ASE
1985 p3).
Chapter 17 has shown tha t the re  is then more than one system of 
systematic names in use in o rgan ic  chem istry . There are also 
reported ly  a wealth of t r iv ia l  names. These t r iv ia l  names are often 
sanctioned by IUPAC and are not necessar i ly  as fu l ly  in ternationa l 
as the systematic  names. (ASE 1985 p3).
Also, it  is poss ib le  tha t d if fe ren t  languages will make d if fe ren t  
choices w ith in  those in te rna t iona lly  permitted. Th is  means CSL can 
fail at school level, even if  at the researcher level there  is 
agreement, fo r instance if the school system in one coun try  takes 
one option and the schools in another coun try  take  another option.
d. D if fe ren t sc ience d is c ip l in e s  operate d if fe ren t  s tanda rd s
B io log ists  sometimes, use words, un its  and names from other sub jects ,  
inc lud ing  inorgan ic  chem istry . It Is quite poss ib le  fo r  new term ino logy 
to be agreed and w ide ly  used in for instance chem istry , and fo r 
b io log is ts  to be s t i l l  us ing the old term ino logy. If th is  can happen 
w ith in  a language, the s ituat ion  can get more complicated between 
languages. The c lass ic  example of th is  is of course  the use of the 
ca lorie as the un it  of energy , a use maintained by b io log is ts  long 
afte r p hys ic s  and chem istry  have converted to the joule. In Tun is ia  
both un its  were in use. The f if th  year b io logy text also used the old 
term ino logy fo r  the copper oxides whereas in the same year, the 
newer system was used. [2.] It is quite poss ib le tha t both languages 
will have th is  k ind  of confusion, but th is  poss ib i l i ty  ought not to be 
assumed: languages change, and at rates tha t are  not necessar i ly  
the same, as d iscussed  in Section 3e. below.
2. Th is  bio logy text though was long overdue fo r rev is ion , un l ike  the 
more recent ly  produced chem istry  text.
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The fac t tha t the re  are poss ib le  d isagreements between sub je c ts  Is 
recognised by the repo r ts  of the Inst itu te of B io logy and the 
Association fo r  Sc ience Education. At one point they  g ive con f l ic t ing  
advice:
Where the chem is try  of the  material is not under d iscuss ion it 
may well be p re fe rab le  to use a t r iv ia l  name fo r  re la t ive ly  
complex materials. . . . B iochem istry in pa r t icu la r  has a need fo r 
a wide range of complex materia ls. . . . the re  can be no objection 
to the use of approved  abb rev ia t ions  such as Lys ,  Val, fo r amino 
acids. However, when teachers  d iscuss  the s t ru c tu re s  of 
re la t ive ly  simple subs tances  fo r  which systematic  names can 
conven ien t ly  be cons tructed , the Sub-committee hopes tha t the 
names will be those used in the co rrespond ing  chem istry  courses. 
(ASE 1985 p64).
Acetic acid and acety le  (pa r t icu la r ly  in ace ty le  coenzyme A) are in 
general use by b iochemists but s tuden ts  tak in g  Chem istry  will be 
used to 'ethanoic a c id 1 and 'e thanoy l1. A ce tic  a c id  shou ld  be used 
in p re fe rence  to ethanoic ac id  and a ce ty l shou ld  continue to be 
used in p re fe rence  to ethanoyl because of the w idespread use of 
acety l in b iochem istry . (IOB 1989 p 11).
In all the examples g iven above, it Is not new areas of sc ience which 
are being d iscussed , the areas where the term ino logy is being 
developed. The examples are  all from areas where the sub je c t  content 
is quite stable. It is the language itse lf  which is chang ing, and 
chang ing at d if fe ren t  rates and under d if fe ren t  cons tra in ts  between 
the d isc ip l in es  in science.
e. Times of language change
Though I have not invest igated  th is  opinion, it seems to be w ide ly  
held tha t sc ience is a f ixed body of knowledge tha t s imply has to be 
learnt. Sc ience is seen as a body of facts, theor ies , and p ract ica l 
methods, tha t have to be taugh t  in watered down form to each 
generation, instead of a consensus of what is though t to be true , -
expressed in d if fe ren t  forms which can change with time. Th is  view I 
suspec t is held by s tuden ts  in Tun is ia , is re - in fo rced  by textbooks 
and teach ing s ty les , and may have been a con tr ib u t ing  fac to r  to the 
assumption tha t s c ie n t i f ic  language is a constant.
While one m ight expect an emerging sub je c t  such as b io -techno logy to 
be invo lved  in a period of language development, in o rder to cope
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with the new d iscover ies , presumably by the time a top ic  in sc ience 
is taugh t to school ch i ld ren , the information, the re fo re  the language, 
must have a certa in  f ixed qua l ity  about it.
One of the fea tu re s  of language th is  research has uncovered, is the 
chang ing nature of some of the language of sc ience. Th is  inc ludes
the areas l is ted in f ig u re  27.1 below. 
FIGURE 27.1 AREAS OF LANGUAGE CHANGE
Topic Reference
a) D e f in i t io n s  of no rm a lity  and m o la r i ty Ch 9 Sect ion 3c Ex 1
b) Inorganic names Ch 17 Sect ion 3b ,
c) emergence of 'd j c h lo r in e '  in Eng l ish Ch 17 Sect ion 3b Ex 2
d) Food te s t s Ch 17 Sect ion 3d
e) U n its  of pressure Ch 19 Sect ion 3b Ex 6
f) U n it s  o f standard p ressure in chemistry Ch 19 Sect ion 3c Ex 1
9) Energy Taber 1989, E Ise 1988
Tay lo r  1989
h) symbols fo r  c e l l  re a c t io n s  in chem istry AEB 1985 p24
i) Nomenclature fo r  osmoregulation: u n it s I OB 1989 p24
terms and no ta t ion
i) P e r io d ic  tab le Ch 22 Sect ion 3a
k) Taxonomy Chapter 16
What is s u rp r is in g  is tha t even in an area tha t m ight be expected to
be the most f ixed, the area of taxonomy, the re  is c u r re n t ly  much
d iscuss ion about even such  basic top ics as how many kingdoms the re
are. These are not matters of detail for the profess iona l, they
d ire c t ly  a ffec t  the whole approach and content of sc ience cu r r ic u la
in schools. S im ilar ly , the Association for Sc ience Education can
report  fo r chemical nomenclature that,
As we are now in a state of t rans it ion  between the use of a 
ve ry  large number of t r iv ia l  names and the fu l l  use of 
systematic  names in the l ite ra tu re , the Sub-committee has lis ted 
in Pa rts  7 and 8 as recommended names not on ly  systematic names 
but also some sem i-systematic  and non-system atic  (tr iv ia l) names 
which appear l ik e ly  to continue in use. (ASE 1985 p58).
Even something as simple as the decimal point is chang ing . The 
Association fo r Sc ience Education now recommends tha t instead of the 
dot being w r itten  in the middle of the line, it is w r it ten  on the line, 
thus  0.5 instead of 0°5 which makes fo r potentia l m isunde rs tand ings  
because the fu l l  stop is often used as a s ign of mult ip l ica t ion  (ASE 
1985 p24).
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f. D if fe ren t s ty le s  are adopted
At school level Widdowson spec if ica l ly  con jec tu res  tha t sc ience 
textbooks are the same in d if fe ren t  languages (1979 p51). The re su lts  
have shown quite c le a r ly  tha t d if fe ren t  s ty le s  are  possib le, and 
when one s ty le  is used exc lu s ive ly ,  then a pup il going from one 
language to another will not necessar i ly  be able to follow a new 
sty le .
The c lass ic  examples of th is  from my re su lts  come from mechanics, 
and the un it  vecto r notation, which, while I am assu red  is known in 
Eng land at U n iv e rs i t y  level, is ce rta in ly  not used fo r Nuffie ld  
Phys ic s  'A' level or any o ther ‘A1 level s y l la bu s  I have seen. Then 
the re  is the fac t tha t  s tuden ts  in Tun is ia  were not taugh t g raph ica l 
ways of reso lv ing  questions. Neither were they taugh t to do th in g s  
l ike approximations, so the concept of the 'o rde r of magnitude', a 
p re-s ix teen  year old concept in England, was to ta l ly  unknown, though 
the equ iva len t words in F rench  do exist.
Th is  vector notation is not ju s t  a few symbols, it encapsulates a 
whole d if fe ren t  approach to mathematics, and consequent ly  to phys ics .  
I cannot imagine B r it ish  pup ils  at a s im ilar level unders tand ing  the 
Tun is ian  F rench  way eas ily , even when expla ined in Eng lish , s ince  it 
is a completely d if fe ren t  approach.
Also va r ious notations such as the symbol fo r  the numerical 
value || | are not used in Eng lish .
Where d if fe ren t  s ty le s  are adopted in d if fe ren t  languages, sc ie n t i f ic  
language cannot be constant.
g. Ex is t ing  language problems
The existence of spec ia l ised  vocabu la ry  and symbols in a language 
does not mean tha t the language of sc ience is exempt from the 
normal d if fe rences between languages. Th is  may seem obv ious, bu t it 
is a point worth making. Bu i ld ing  a layer of specia l language use
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tha t may be constant does not necessar i ly  mean tha t th is  
s tandard isa t ion  is cu t  o ff  from the normal vagar ies  of each 
language. In some cases the specia lisat ion  is removed from the 
ex ist ing  host language, eg some abbrev ia t ions  tha t are  the same in 
Eng lish  and French , even though the in it ia l le tte rs  of the verba lised  
phrase g ive a d if fe ren t  o rde r fo r the in it ia l le tters. But most of 
the time ex is t ing  language d if fe rences  such as p repos it ions do 
impinge on s c ie n t i f ic  language. [3.]
h. Usage of s c ie n t i f ic  v e rsu s  non -sc ien t i f ic  terms
The use of mixed words in sc ience g ives problems fo r pup ils  w ith in
one language. There fo re  it is l ike ly  tha t such d if f icu lt ie s  will be
increased when c ro ss ing  languages. Cassels & Johnstone (1985) have
shown tha t it is often the use of normal words with an extra,
spec if ic , s c ie n t i f ic  meaning (the mixed words) tha t g ives more
d if f icu lt ie s  to pup ils  than a completely new word. In con tras t  the re
is the t rend  in B r ita in  to avoid techn ica l words. (See IOB 1989 p29
cited in chapter 4) Th is  f i t s  well with the recommendations of
Ba rrass  which inc lude the adv ice  that,
Teachers shou ld  use no more techn ica l terms than are necessary.
. . . Technica l terms shou ld  not be used in sy l labuses  and 
examination papers fo r  in t ro du c to ry  courses if the re  is an 
acceptab le and eas ily  understood eve ryday  Eng lish  equ iva lent. 
(1979 p 191).
j. Reversa ls  of changes
In ASE (1985) the point is made tha t d isagreements w ith in 
internationa l bodies "have led to reve rsa ls  of th e ir  p rev ious ly  
agreed recommendations", (p 11—12). Therefore  the sub-committee 
respons ib le  fo r  the pub lica t ion  had no option but to follow these 
changes, whatever they  though t of them. The areas mentioned by the 
sub-committee are rates of reaction and cell diagrams, (p 15—16,18-19). 
The details are complicated, and at th is  po int of the d iscuss ion not 
re levant. It is su f f ic ie n t  to note tha t language change is not a lways 
in the fo rw a rds  d irect ion .
3. Defourneaux cons ide rs  p repos it ions to be so important in sc ience
between Eng lish  and French  tha t  he devotes a whole chap te r to th e ir  
c la r if ica t ion . (Defourneaux 1980 Pa rt  6 chapte r 2 page 151 f f ).
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k. D iffe rences in cu rr icu la :  the re la t ive  importance of the sub jects .
There are some major d if fe rences  in the c u r r ic u la  between Eng land 
and Tun is ia . Th is  is not the place to do a tho rough  comparison, but 
severa l Important d if fe rences  are worth noting.
In the F rench  ‘Bac C', and in the comparable bacca laureate In Tun is ia  
'maths-sc ience ', mathematics has a coe ff ic ien t of 5, as does phys ica l 
sc ience, bu t b io logy has on ly  a coeff ic ien t of 2. [4.] Within phys ica l 
sc ience, chem istry  has on ly one th ird  of the marks allocated, so has 
an e ffec t ive  coe ff ic ien t of 5/3, which Is less than tha t g iven to 
b io logy.
Compared with Eng land 's  trad it ion  of th ree  su b je c ts  such as phys ics ,  
chem istry  and mathematics, s tud ied  at 'A1 level, [5.] the fo llow ing 
statements can be made:
1) Mathematics is the s ing le  most important sub jec t .
2) B io logy is taugh t to a v e ry  low level
3) Chem istry  is the weakest of the three  sc iences.
4. in the bacca laureate system, a co llection of su b je c ts  must be passed, 
but not e ve ry  su b je c t  has the same we ighting. The we igh t ings  are 
g iven by 'coe ff ic ien ts '.  So a good pass in mathematics would be of 
more use than a good pass in bio logy fo r instance. Other su b je c ts  
are also inc luded, which va ry  between Tun is ia  and France. For 
fu r th e r  deta ils in Tun is ia  see fo r  instance the 1987 examination 
papers pub lished  in Tun is ie  (1988). For F rance  see fo r  instance 
ONISEP (1987b).
5. The other trad it iona l combination is to do 'A' level phys ics ,  chem istry  
and bio logy, with supp lem entary  mathematics, commonly cove r ing  
elementary ca lcu lu s  and s ta t is t ic s .  Depending on the school, with 'A' 
level phys ics ,  chem is try  and mathematics, an extra, 'su b s id ia ry ' 
s u b je c t  such as b io logy is often possib le. The B r it ish  'A' leve ls have 
often been c r i t ic ised  fo r  being too narrow. They need not be narrow, 
the examinations ex is t which perm it extra  su b je c ts  to be taken at 
lower levels. The problem in my opinion is tha t  s tuden ts  are not 
often re q u ire d  to do these extra  sub jects ,  so can su f fe r  need less ly  
from spec ia l isa t ion  too soon. The advantage of the baccalaureate 
system is tha t a range of su b je c ts  at main and su b s id ia ry  level is 
compulsory. The in te rna t iona l Baccalaureate also has the advantage 
of making a fo re ign  language compulsory even fo r sc ience s tuden ts .
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1) Mathematics is k ing
Thousands of pup ils , in France and in Tun is ia, who have been 
s trong  in the sc iences but weak in mathematics must have 
su ffe red  from the way tha t  mathematics is the most important 
sub ject. A mathematics examination is even compulsory fo r  those 
doing an a r ts  baccalaureate. The importance of mathematics can 
be cons idered  under severa l headings.
a) Weightings
Because of the way the coeff ic ien ts are a rranged , weakness in 
mathematics is a severe  handicap in examinations.
b) K inds of mathematics taugh t
D iffe rences in the type  of mathematics taugh t have a lready 
been noted. These have inc luded details such as the ’o rde r of 
magnitude' and more fundamental d if fe rences  such as the use 
of un it  vector notation. Other s ig n if ic an t  d if fe rences inc lude . 
the re liance in phys ic s  on a lgebra  to the almost exc lusion of 
g raph ica l techn iques, and the almost total ignor ing  of 
s ta t is t ic s ,  so tha t fo r  instance even e lementary d is t in c t ion s  
between mean, median and mode are not taught. Also 
mathematical s k i l l s  requ ired  to do approx imations are not 
taugh t w h ils t  in England, estimating an answer before doing a 
detailed ca lcu lation, is an important techn ique , and the 'A' level 
phy s ic s  examinations can inc lude estimation questions. From the 
F rench  v iewpoint, the level of mathematical s k i l l s  requ ired  in 
England is elementary, espec ia l ly  the way tha t  ca lcu lu s  is not 
requ ired  knowledge fo r  s tuden ts  doing phys ic s  'A ‘ level.
c) The amount of mathematics used in phys ics .
Th is  can be d i f f ic u l t  to estimate. The f ig u re s  in f ig u re  27.2 
below though are ind ica t ive . F igu re  27.2 g ives the marks 
allocated to mathematics in phys ics  examinations taken in 
England, Tun is ia  and France, accord ing  to my judgement on 
inspection of the papers.
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FIGURE 27,2 MARKS FOR MATHEMATICS 
IN PHYSICS EXAMINATIONS AT BACCALAUREATE LEVEL
June 1988 England (AEB exams) 53%
June 1989 England (AEB exams)[6.] 54%
June 1987 T u n is ia (National exams) 67%
June 1985 T u n is ia (National exams) 69%
June 1988 France (P a r is  region) 84%
June 1988 France (M a rse iI le  region) 84%
The emphasis on mathematics was to the detr iment of p ract ica l 
work, and th is  was p icked  up by the s tuden ts  in the 
questionna ire  27/88 (31%) of whom said tha t in Eng lish , 
pract ica l cons ide ra t ions  are more important than in French .
2) B io logy is taugh t at a re la t ive ly  low level
The fa c t  tha t b io logy su ffe rs ,  is not of g reat s ign if icance , as 
un ive rs it ie s  in Eng land will often accept people fo r  a bio logy 
degree w ithout b io logy at 'A' level if the re  is ev idence of good 
standard  in the o ther sc iences, though a weakness in chem istry  
would be more serious. In the 'Bac D‘ of France, b io logy is g iven 
coe ff ic ien t 4, (which Is more comparable to the 'A' level b io logy 
than in the 'Bac C') and mathematics and phys ica l sc ience have 
th e ir  coe ff ic ien ts  reduced to 4 each to compensate.
3) Chem istry  is the weakest of the three  sc iences
Chem istry  is cons idered  to be the se rvan t  sc ience in Eng land. 
S tuden ts  w ish ing  to s tu d y  phys ic s  to ’A* level can be ob liged by 
teachers to s tu d y  chem istry . S im ilar ly , s tuden ts  of bio logy can be 
se r iou s ly  handicapped if they  do not s tu d y  chem istry , espec ia l ly  
as much of the recent developments in b io logy are in the domains 
of genetics and b iochem istry , both of which requ ire  a foundation 
in chem istry .
6. Th is  is the f ig u re  w ithout coun t ing  the p ract ica l examination, which 
would tend to reduce the percentage, and accentuate the d iffe rences .
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4) D iscussion
It could be a rgued tha t mathematics is also a se rvan t science, 
and I would not d isagree. Schools o ffe r ing  s tuden ts  phys ic s  'A' 
level usua lly  o ffe r them supp lem entary  mathematics as noted 
above. I su spec t  it is ra re r  to see courses in supp lementary  
chem istry  o ffered. The po int here is tha t the supremacy of 
mathematics downgrades chem istry , which in Eng land is so important.
Natura lly  the re fore , in a smaller F rench  sy l labus , key top ics  will 
e ithe r not be treated  in comparable depth, or, will be ignored 
a ltogether (eg per iod ic ity ) .
There is also the problem tha t chem istry  is taugh t as part of 
phys ica l sc ience. In p ract ice  in Tun is ia  th is  means tha t separate 
teach ing hours were allocated to the two sub jects ,  but tha t the 
same teacher usua lly  taugh t both sub jects .
It is a genera lly  known occu rrence  tha t when two sub je c ts  are 
combined, un less extreme care is taken, then one of them will get 
downgraded in importance. (Tyner 1975 Rowe & Stone 1977, 1979, 
Hughes 1979). There has been no attempt in the baccalaureate to 
g ive h igher we ight to chem istry , and th is  d if fe rence  must be 
cons idered as a se r ious  de fic iency  in the F rench  baccalaureate 
system fo r  any Eng lish  person comparing the two systems.
To its c red it ,  the in te rnat iona l Baccalaureate has co rrected  these 
defic iencies. The system of sub je c t  g roups has been made more 
f lex ib le  with su b je c ts  being put into g roups and pup ils  tak ing  one 
su b je c t  from each group. Mathematics in va r ious  forms comprises 
one group, which can be taken at main or su b s id ia ry  level. S im ila r ly  
the separate sc iences are offered, with phys ica l sc ience a poss ib le 
sub je c t  in which equal we ighting  is g iven to each of the two 
d isc ip l ines .
One of the b roader assumptions of CSL is tha t the sc ience taugh t in 
one coun try  will be essen t ia l ly  the same as tha t  in another. Yet 
these are huge cu ltu ra l d if fe rences, which are bound to a ffec t  what 
is taught.
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5. CONCLUSIONS
There are many social fo rces  operat ing  to e ithe r promote, or h inde r the 
in te rna t iona lness of sc ience. When the e ffects  of these social fo rces  
are combined with the re su lts  of th is  thesis, the assumption that 
sc ie n t i f ic  language is a cons tan t becomes even more questionable, fo r 
the assumption cannot take into account these social forces.
Having ident if ied  and d iscussed  some of the fo rces  tha t work towards 
and aga inst constancy  of s c ie n t i f ic  language in th is  chapter, the 
next chapte r p resen ts  a s tu d y  of the implications of the re su lts  for 
va r ious  theories.
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1. INTRODUCTION
The p rev ious  chap te rs  have estab lished  where, at p re -u n iv e rs i t y  level, 
the language of sc ience at both verba l and non -ve rba l levels can be 
regarded  as constant between French  and Eng lish . Th is  chapter cons iders  
how the re su lts  bear upon va r ious  ideas and theories.
F i r s t  HG Widdowson’s v iews tha t in sc ience are found un iversa l modes of 
communication is examined, e luc idated and commented on with the aid of 
o ther au thors, and compared with my resu lts . His use of the word 
'u n ive rsa l ' m erits a separate  section which l in k s  'u n ive rsa l ' with 
' in te rnat iona l'.  There fo llows a section dealing with the views of 
va r ious  p ra c t it io ne rs  of ESP. Two top ics  dealt with ea r l ie r  in Chapter 4, 
s c ie n t i f ic  language, and Z y lb e rs z ta jn 's  conceptual framework are then 
re-examined, and the bear ing  these re su lts  have upon the Sap ir-W horf 
hypothesis, cons truct iv ism , Cummin’s hypotheses, and re ference books are 
d iscussed.
2. 'UNIVERSAL1 AND 'INTERNATIONAL1
In l in gu is t ic s  the word 'u n ive rsa l '  commonly has two senses:
a) A l in gu is t ic  fea tu re  claimed as an ob liga to ry  ch a ra c te r is t ic  of all 
languages;
b) A type  of l in gu is t ic  ru le  which is essentia l fo r  the ana ly s is  of 
any language.
Chomsky called the former su b s ta n tiv e  un ive rsa ls ,  the latter form at 
un ive rsa ls .  The estab lishment of l in gu is t ic  un ive rsa ls  is of 
cons iderab le  contemporary in te re s t  p a r t icu la r ly  in relation to the 
question of how ch i ld ren  learn a language. (Bullock & S ta l ly b ra ss  1977 
p654 "un ive rsa l" ) .
Widdowson though, when he uses 'un ive rsa l ' seems to use it in the 
common sense of o c cu r r in g  whenever sc ience is s tud ied  and pract ised . 
A cco rd ing  to him not all languages have a s c ie n t i f ic  language or a 
s c ie n t i f ic  cu ltu re , but those which do use a un ive rsa l set of methods, 
p rocedures, concepts, non -ve rba l conventions and semantic s t ru c tu re s  
tha t are an essentia l pa r t  of sc ience. His concept of 'u n ive rsa l '  does 
not f i t  e ithe r of the two normal l in gu is t ic  meanings mentioned above. 
W iddowson's ideas are s im ila r to the case of notation in music in which 
convent ions of musical notation are International. Widdowson does not 
use the term 'u n ive rsa l '  in the sense that Ber l in  & Kay (1969) do when
they a rgue tha t the re  is a basic set of co lour categories common to all 
cu ltu res . For a f u r th e r  d is cuss ion s  of these po in ts see Append ix  19.
If s c ie n t i f ic  language were to be a un ive rsa l mode of communication, 
then all s c ie n t is ts  would use on ly  one set of in ternationa l terms. Also 
eve ry  host language when needing sc ie n t i f ic  terms, would on ly  use these 
in ternationa l terms, to the total non-ex istence and non-use of any 
others. In the example of musical notation it is c lear tha t the re  are at 
least two systems of notation tha t  could be cons idered  to be 
in ternationa l. There fo re  the re  is no one un ive rsa l system. U n iv e rs a l i ty  
implies tha t  the notation system  would be un ique ly  and exc lu s ive ly  
in ternationa l.
For the descr ip t ion  'u n iv e rsa l '  to app ly , two cond it ions  must be met:
a) The s c ie n t i f ic  language must be fu l ly  in ternationa l between all languages
b) There has to be on ly one, and exc lu s ive ly  one, internationa l system  
in use: the ex istence of two in ternationa l systems would mean tha t 
no s ing le  in ternat iona l system  was un iversa l.
If it can be shown tha t  a fea tu re  of s c ie n t i f ic  language Is not fu l ly  
and cons is ten t ly  in ternationa l, or tha t any in ternat iona l fea tu re  is 
not in un ique exc lu s ive  use, then tha t fea tu re  is not un ive rsa l.
It is qu ite poss ib le fo r  a fea tu re  to have a degree of un ive rsa l ity ,  
which is exp ress ib le  as a percentage, one hundred  percen t being 
completely un ive rsa l.  As the language used in sc ience is vast, it is 
poss ib le  tha t  some fea tu re s  of s c ie n t i f ic  language are  un ive rsa l to a 
g reater degree than others. If tha t  pa r t icu la r  fea tu re  also p lays a 
v e ry  important pa r t  in a su b je c t  d isc ip l ine , then tha t  d is c ip l in e  will be 
less enmeshed in the host coun try  or language than other d isc ip l ines .
For example, if  symbols used in mathematics were to be completely and 
exc lu s ive ly  in ternationa l, then mathematics would have a un ive rsa l 
component, which would be one fac to r  In favou r  of rega rd ing  mathematics 
as being a s t ro n g ly  un ive rsa l sub jec t .  Th is  i l lu s t ra te s  how a fea tu re  of 
s c ie n t i f ic  language can be re lated to a d isc ip l ine , and the u n ive rsa l i ty  
of a fea tu re  can in f luence  the u n ive rsa l ity  of tha t  d isc ip l ine .
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3. SCIENTIFIC LANGUAGE: THE VIEWS OF WIDDOWSON
a. Introduction
The assumption tha t  the re  is constancy  of s c ie n t i f ic  language has 
many resemblances to Widdowson's idea tha t s c ie n t i f ic  language is a 
un ive rsa l mode of communication (Widdowson 1974a, 1975 & 1979).
Severa l caveats must f i r s t  though be stated. Widdowson is p r im ar i ly  a 
l ingu is t ,  in te rested  in ways of teach ing  Eng lish  to s tuden ts  who need 
Eng lish  to funct ion  in sc ience. Th is  means in p rac t ice  underg radua te  
and postg raduate  levels. He is however not a sc ien t is t ,  and th is  
un fo rtuna te ly  means tha t some inaccurac ies  f in d  th e ir  way into the 
sc ience he d iscusses. [1.]
Widdowson does not se t out in a formal way the theo ry  tha t 
s c ie n t i f ic  language is a un ive rsa l mode of communication, though he 
makes severa l important statements. There fore  his ideas are 
e laborated here by s tu d y in g  o ther w r ite rs ,  both those who 
acknow ledge Widdowson and those who do not re fe r  to Widdowson 
d ire c t ly .
Swales (1984) w r ites  tha t Widdowson has been
. . . the s ing le  most in f luen t ia l voice in the development of 
Eng lish  fo r  Sc ience and Techno logy over the last f if teen years. (p69)
Since Widdowson and h is v iews are  so in f luen t ia l,  and he holds to the 
belie f tha t the d iscou rse  of sc ience is un ive rsa l,  which has much in 
common with the assumption tested in th is  thes is , it is important to 
explain what Widdowson does and does not assert, and to po int out in 
what respec ts  th is  th e s is  has been an experimental test of 
Widdowson's ideas.
1. For Instance, in a tab le  (1979 p29) comparing the  symbols of
atoms and molecules, he c la ss if ie s  the fo llow ing as 'molecules': C L 2,
H, O2, Ss, Fe, Pb, and CU2. The molecules H, Fe, and Pb, do not exist! 
Also by defin it ion  a s ing le  symbol such as 'H' cannot be used to 
s ig n i fy  a molecule! The e r ro r  is unfortunate, and in no way detrac ts  
from the po int he is making, which is tha t Eng lish  teach ing to 
sc ience s tuden ts  shou ld  make use of examples from science.
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b. Widdowson's arguments
Widdowson's arguments can be summarised as th ree  propos it ions:
1) S c ien t if ic  language is not a reg is te r  w ith in  a language but a 
c ro ss- language  mode of communication tha t  is un iversa l.
2) The concepts and p rocedu res  of sc ience a re  independent of any 
host cu ltu re .
3) Trans la t ion  of material concern ing  sc ience shou ld  be easier 
between host languages than s implif ication  and popu larisat ion  
sc ience w ith in  any s ing le  language.
Each of these p ropos it ions is d iscussed below.
1) S c ien t if ic  language is not a reg is te r  w ith in  a language but a 
c ro ss- language  mode of communication
Here the concern is with Widdowson's argument tha t the d iscourse
of sc ience is not so much a 're g is te r ' or a 's ty le ' in any one
language, but is something much more, something tha t s tays
constant no matter what the host language happens to be.
What I want to sugges t  is tha t spec ia l is t  use of language 
such as we f in d  in s c ie n t i f ic  papers, techn ica l reports , 
textbooks of d if fe ren t  technolog ies, and so fo rth , are not to 
be associated with fo rm ally  d if fe ren t  va r ie t ie s  in a p a r t icu la r  
language but with ce rta in  un iversa l modes of communication 
which cu t across  the ind iv idua l languages .(1979 p23)
. . . the way Eng lish  is used in sc ience and in other 
spec ia l is t  su b je c ts  of h ighe r education may be more 
sa t is fa c to r i ly  descr ibed  not as formally  defined va r ie t ie s  of 
Eng lish , but as rea liza t ions of un ive rsa l se ts of concepts and 
methods or p rocedu res  which define d is c ip l in es  or areas of 
in q u iry  independent ly  of any pa rt icu la r  language. (1979 p24).
There fore  Eng lish  used in sc ience is seen as a
mode of communicating which is neutra l w ith respect to 
d if fe ren t  languages. (1979 p42).
Widdowson sees Eng lish  used in sc ience as having (not merely 
being comparable to the l in gu is t ic  idea of) 'su r face ' and 'deep' 
express ions. The deep s t ru c tu re  he th in k s  of as the concepts 
and methods of sc ience. (1979 p110). He says  tha t  the lea rn ing  of 
sc ience must invo lve  a cqu ir in g  knowledge of:
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. . . ce rta in  un ive rsa l concepts and methods. The concepts 
cons t itu te  the grammatical deep s t ru c tu re  and the methods the 
rhe to r ica l deep s t ru c tu re  of s c ie n t i f ic  d iscourse . . . Thus, if 
any language is to se rve  the needs of s c ie n t i f ic  d iscourse , it 
must have the means of exp ress ing  such deep s t ru c tu re  
concepts as, fo r  example, the re la t ionsh ip  between so lids, 
l iqu id s , and gases or between acids, bases, and sa lts  which 
a re  instances of the  u n iv e rsa l sem antic s tru c tu re  of sc ience.
. . . The p ragm atics of rhe to r ica l deep s t ru c tu re  would be 
rep resented  by se ts  of cond it ions de f in ing  such  communicative 
acts as c lass if ica t ion , descr ip t ion , exp lanation, and so on 
which cons t itu te  the  basic methods of s c ie n t i f ic  invest igat ion  
and exposit ion. (1979 p 110 ita lics  added).
So Widdowson v iews sc ience  as compris ing  un ive rsa l concepts  and 
methods. In add it ion , when such  deep s t ru c tu re  concepts and 
methods are expressed , then the same semantic con f igu ra t ion s  are 
maintained.
Ea r l ie r  In the same book he w r ites ,
I th in k  tha t  th is  communicative deep s t r u c tu r e  f req uen t ly  
emerges on the su r fa ce  as mathematical exp ress ions, formulae, 
g raphs, cha rts ,  convent iona lised  diagrams, and so on which take 
the same form I r respec t ive  of the d if fe rences  of the verbal 
context in which they  occu r. (p42).
The un ive rsa l concepts and methods are  though t  to be revealed 
th rough  va r ious  non -ve rba l forms, which in tu rn  are regarded  as 
inva r iab le  in form.
Robinson (1980) unde rs tands  Widdowson as equating  non -ve rba ls  and 
ve rba ls  with the su r fa ce  s t ru c tu re ,  and as a sse r t in g  tha t  non­
ve rba ls  are un ive rsa l.
The su rface  rea liza tion  of s c ie n t i f ic  d iscou rse  in any 
language eg Eng lish , will be a combination of verbal forms -  
un ique to the language -  and non-verba l devices, such as 
formulae and g raphs, etc which are  un ive rsa l or 'n e u t ra l1 with 
respec t to d if fe ren t  languages'. (1980 p 24).
The question of what is meant by 'depth ' is not dealt with by 
Robinson though Widdowson uses it to a rgue  tha t  non -ve rba l 
material can be a usefu l intermediate step between languages 
which fac i l i ta te s  t rans la t ion , s ince the non -ve rba ls  are the same 
in both languages.
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It is c lear from S in c la ir  (1972 p8) tha t modern textbooks of
grammar can have d if fe ren t  'dep ths '.  The non -ve rba ls  can be
regarded  e ithe r as the su r fa ce  express ion  of the  concepts of
sc ience, or as a deeper express ion  of verbal statements. S im ila r ly
in sc ience a non -ve rba l,  such as the symbol 'Na‘ of the element
sodium, can also func t ion  as a verbal (sodium) in a sentence which
uses the symbol 'Na' as a shorthand  fo r  the word 'sod ium1. E ith e r
way, Widdowson reg a rd s  non -ve rba ls  as un ive rsa l.  The example
Widdowson g ives is from chemical d iscourse .
S ince these (devices such  as symbols, equations, diagrams, and 
models of chemical compounds) a re  drawn from a un ive rsa l ly  
accepted set of conven t ions  fo r  rep resen t ing  spec if ic  
concepts and p rocedu res  in chem istry  they  can be sa id  to 
const itu te  pa r t  of the deep s t ru c tu re  of chemical d iscourse . 
(1979 p24).
Widdowson sees the non -ve rba ls  In p a r t icu la r  as being a type  of 
in ter language, which he reasons is un ive rsa l because they  are 
drawn from a "u n iv e r s a l ly  accepted set of conven t ions" (1979 p24). 
Such non -ve rba l conven t ions  make the unde rs tand ing  of s c ie n t i f ic  
language when embedded in a fo re ign  host language much easier. 
Widdowson schematises th is  as in f ig u re  28.1 below.
FIGURE 28.1 WIDDOWSON’S THREE WAY TRANSLATION 
A
non-verbal dev ice
(Widdowson 1975 p7, " (L2 )"  added fo r  c l a r i t y ) .
T rans la t ion  between L1 and L2, where symbols are  invo lved , uses 
trans la t ion  between A-B, and A-C. From p rev ious  s tud ies  of 
sc ience in L1, the A-B trans la t ion  will be known to a studen t. As 
non -ve rba l dev ices a re  sa id  to be un ive rsa l,  where they  are 
p resen t they  will be read i ly  understood in L2.
L1 use 
B
E n g l ish  use (L2) 
C
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Sc ien t if ic  exposition is s t ru c tu re d  accord ing  to certa in  
pa tte rns  of rhe to r ica l organ izat ion  which, w ith some to lerance 
fo r ind iv idua l s t y l i s t i c  var ia t ion , impose a conform ity  on 
members of the s c ie n t i f ic  community no matter what language 
they  happen to use. . . . s c ie n t i f ic  in s tru c t ion  is a means of 
secondary  soc ia lizat ion  whereby th is  conform ity  is transm itted . 
. . .  th is  conform ity  is re f lected In the u n iv e rsa l conven tion s  
associated with n o n -v e rb a l modes of communicating. (1979 p61 
ita lics  added).
Science itse lf  then has a un ive rsa l semantic s t ru c tu re ,  un ive rsa l 
concepts and methods, and un ive rsa l conven t ions fo r non -ve rba ls ,  
the latter, non -ve rba ls ,  func t ion ing  as an in te r- language  which if 
lea rn t in one host language will t ra n s fe r  read i ly  into another host 
language.
To summarise,
2) The concepts and p rocedu res  of sc ience are independent of the 
host cu ltu re
Sc ien t is ts  are presumed to have a common cu ltu re  which Is
expressed in th e ir  textual material. Th is  means fo r  instance tha t
the way of p resen t ing  an argument will be in ternationa l, and tha t
textbooks will be s im ilar, i r re sp e c t iv e  of the host, or 'c a r r ie r '
language (to borrow  an idea from the world  of rad io waves) o r as
the F rench  say, Ian gage vb h icu la ire . .
I th in k  tha t it is l ik e ly  tha t sc ie n t i f ic  tex tbooks w r itten  in 
d if fe ren t  languages exp ress  essen tia l ly  the same 
methodology. (1979 p43).
I assume that the concepts and p rocedu res  of s c ie n t i f ic  
in q u iry  cons t itu te  a secondary  cu ltu ra l system  which is 
Independent of p r im ary  cu ltu ra l systems associated with 
d if fe ren t  soc ie t ies . . . the d iscourse conven t ions which are 
used to communicate th is  common cu ltu re  are  independent of 
the pa r t icu la r  l in gu is t ic  means which are used to rea lize them. 
(1979 p51).
Widdowson g ives as examples of where he th in k s  the sc ie n t is ts
cu ltu re  is independent of the host language, the formulation of
hypotheses, and the express ion  of re la t ions of cause and effect,
in the va r ious  'texts ' of sc ien t is ts .
So I would wish to say  tha t s c ie n t if ic  d isco u rse  is a 
un ive rsa l mode of communicating, or un ive rsa l rhe to r ic ,  which 
is rea lized by the sc ience te x t in d if fe ren t  languages by the 
p rocess of te x tu a lisa tion . (1979 p51).
Various theories and CSL 28.9
Fu r the r ,  he sees th is  u n ive rsa l ity  of s c ie n t i f ic  d iscourse  as an 
important fea tu re  of sc ience itse lf, or, to be more precise, as 
the fea tu re  which makes a pa r t icu la r  tex t ‘s c ie n t i f ic 1. Science 
itse lf, to be sc ience, must be independent of language and 
cu ltu re , and so too must the l in gu is t ic  express ion  of th is  sc ience.
. . . s c ie n t i f ic  d iscourse  rep resents  a way of conceptua lis ing  
rea l ity  and a way of communication which must, if it is to 
remain sc ien t i f ic ,  be independent of d if fe ren t  languages and 
d if fe ren t  cu ltu res . (1979 p 11 ©).
In a s im ilar way Dhaif (1985) rega rds  the d iscourse  of sc ience as 
a un ive rsa l mode of communication, and sees the implication as 
being tha t ESP is more s t ro n g ly  l inked to the d isc ip l in es  of 
sc ience than to the ind iv idua l learner and h is cu ltu re  and 
language.
. . . s ince sc ience is a un ive rsa l area of e n qu iry  with 
ident if iab le  communicative acts which are neutra l to any 
spec if ic  language -  and I am here re fe r r in g  to P ro fessor 
Widdowson's model -  it is assumed tha t it is poss ib le to 
produce teach ing materia ls which will be su itab le  to any EST 
group of lea rners  i r re spec t iv e  of th e ir  learn ing  contexts 
and /o r cu ltu ra l backg rounds. Thus the sp r ingboa rd  of such 
materia ls is the d isc ip l in e  and its communicative acts ra the r 
than the learner and what he b r in g s  with him to the learn ing 
s ituat ion. (1985 p224). [2.]
3) T rans la t ion  is easy in sc ience
Trans lat ion  shou ld, a ccord ing  to Widdowson and his theory , be 
easier in the domain of sc ience, between host languages, than the 
p rocess of s im p l i fy ing  and popu la r is ing  sc ience w ith in a given 
language.
Sc ien t if ic  d iscourse  expressed th rough  one language, fo r 
example, is l ike ly  to be closer semantica lly  and pragmatica lly  
to s c ie n t i f ic  d iscourse  expressed in another than to other 
areas of d iscourse  expressed in the same language. . . .  as 
fa r  as s c ie n t i f ic  material is concerned . . . trans la t ion  fo r 
peers is eas ier than s implif ication  fo r a popu lar 
re ad e rsh ip .(1979 p109).
2. Compare Chapter 29 Section 2 'ESP and cons truc t iv ism ' where th is  view 
tha t sc ience (not the ch ild ren) shou ld be the s ta r t in g  point in 
teach ing is b r ie f ly  d iscussed  in the l igh t of work done on ch i ld ren s ' 
conceptions In science.
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To put th is  in terms of Z y lb e rs z ta jn 's  model (cp Chapter 4), the 
l in gu is t ic  d istance between the 'sc ience of the sc ien t is t ' in one 
language and the coun te rp a r t  in another will be less than tha t 
between 'sc ience of the sc ien t is t ' and ‘sc ience of the s tuden t ' 
w ith in  a s ing le  language.
Note, th is  is not exactly  the same point as the one tha t Savo ry  
(1953) makes. Savo ry  says  tha t  sc ience is p e rfec t ly  trans la tab le  
while Widdowson Is here making a point about l in gu is t ic  d istance 
and asse r t ing  tha t  trans la t ion  from sc ien t is t  to s c ien t is t  should 
be easier than trans la t ion  (or adaption) from sc ien t is t  to non­
sc ien t is t .  Savo ry  (1953) c lea r ly  regards  textual material in 
sc ience as easy to trans la te . Th is  is in pa rt  due to the use of 
words o r ig ina t ing  from Latin or Greek, which g ives the words used 
sc ience a constancy  of meaning. Savo ry  goes on the make the 
extreme statement that,
S c ien t if ic  p rose has in fa c t  a va luable and not un in te res t ing  
ch a ra c te r is t ic  -  almost alone among ail the d if fe ren t  
categories of prose it can be trans la ted  into languages other 
than the language In which it was f i r s t  w r it ten , not merely 
sa t is fa c to r i ly  but pe rfec t ly .  (1953 p 113).
c. C r it iq ue  of Widdowson '
There are few d ire c t  c r i t iq u e s  of the theo ry  tha t sc ien t i f ic  
language Is a un ive rsa l mode of communication. Widdowson's v iews on 
trans la t ion  will not be dealt with as I am not concerned here to 
assess If trans la t ion  between host languages is eas ier than 
s im p lify ing  sc ience w ith in  a language. My c r i t iq u e  follows below 
(and in Chapter 29 Section 2a, fo r  the implications fo r teach ing).
1) Robinson (1980)
Robinson (1980) in her adm irab le su rve y  of ESP, when she comes to 
Widdowson c r i t ic is e s  him in areas other than tha t  of the 
u n ive rsa l ity  of the d iscourse  of science, even though she 
mentions it as one of Widdowson's assumptions.
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2) Coffey (1984)
Coffey (1984) comments tha t  Widdowson makes two assert ions.
a) U n de r ly ing  sc ience in any language Is a u n ive rsa l ity  in the 
cogn it ive  processes of sc ience and technology.
b) ESP s tuden ts  will be fam il ia r with these un ive rsa ls  from 
th e ir  p rev ious  s tud ie s  of sc ience in the ir  own language.
If these two asse r t ion s  a re  va lid , then as Coffey says, ESP 
cons is ts  la rge ly  of teach ing  methods of t ra n s fe r r in g  th is  
knowledge between languages.
The f i r s t  statement he rega rd s  as “ not p roven", and the second 
one as often in co rre c t  in practice. (p6).
3) B ryan  Wilson (1981)
Bryan  Wilson (1981) in an important rev iew a r t ic le  a rgues tha t 
sc ience is not necessa r i ly  cu t  o ff from the cu ltu re  of studen ts , 
as va r ious  attempts (which he cites) to export cu r r ic u la  seem to 
have assumed.
A few w r ite rs ,  such as Morehouse (1967) and Ziman (1969) have 
expressed optimism tha t  sc ience education is su f f ic ie n t ly  
cu l tu re - f re e  to be able to adapt re la t ive ly  eas ily  to new 
cu ltu ra l contexts. The we ight of ev idence, however, po ints the 
other way. The d issa t is fac t ion  with imported or adapted 
sc ience courses  which has been a fea tu re  of the educational 
scene in many of the  deve lop ing coun tr ie s  in the 1970's has 
usua lly  been d irected  at the sy l labus , the textbook or the 
examinations. It is l ike ly ,  however, tha t  its  roots lie deeper, 
in the aims, teach ing methodologies and learn ing  s ty le s  implic it 
in the imported cu r r icu la .  There is a grow ing awareness that, 
fo r  sc ience education to be e ffect ive , it must take much more 
exp l ic it  account of the cu ltu ra l context of the society which 
p rov ides  the se tt ing , and whose needs it ex is ts  to serve. (p29)
Wilson recogn ises tha t sc iences are cu ltu re  bound to a certa in  
extent, p a r t ic u la r ly  in view of the great scope fo r  va r ie ty  of the 
sc iences sy l la bu se s  compared to the un ifo rm ity  of the mathematics 
sy l labuses.
Simple c r it ica l path ana ly s is  and basic ar ithmetica l competency 
a like  are as re levan t to p lann ing an annual cyc le  on a farm 
as they  are to w o rk ing  on a production  line or in mass . 
ca ter ing . The remarkab le un ifo rm ity  of mathematics sy l labuses  
across  coun tr ie s  in vas t ly  d if fe ren t  economic and 
technolog ica l c ircum stances is less s u rp r is in g  than the 
s im ila r ity  of sc ience sy l labuses . (B. Wilson 1981 p32).
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Wilson then, while rega rd ing  sc iences as re la t ive ly  cu ltu re  bound, 
s t i l l  sees mathematics as cu ltu re  free. Th is  assumption was 
tested in pa r t icu la r  in Chapter 11 'L in k w o rd s1.
4) Swales (1984b)
Swales (1984b p69-72) has a lot to say in his in troduct ion  to 
Allen & Widdowson's seminal paper, "Teaching the communicative use 
of E ng l ish "  (1974 ) rep r in ted  in a book of important papers of ESP 
which Swales (1984a) edited. F i r s t  Swales puts Widdowson in 
context, as an app lied  l in gu is t  invo lved in the t ra in in g  of 
teachers  of Eng lish  as a Fore ign language. (EFL). He then exp la ins 
the c la ss ic  d is t in c t ion s  between 'use' v e rsu s  'usage', and 'text' 
v e rsu s  'd iscourse '.
In l in gu is t ic s ,  'usage' bas ica lly  means text ana lys is ,  and 'use' 
bas ica lly  means an act of communication. S c ie n t if ic  Eng lish  
descr ibed  as 'text' means to Widdowson tha t it  is a " v a r ie ty  of 
Eng lish  defined in terms of Its formal p rope rt ie s"  (Swales 1984b 
p70) ie in terms of lexis and grammar. Widdowson re jec ts  the idea 
tha t  s c ie n t i f ic  Eng lish  is 'text ' and p re fe rs  to descr ibe  it as 
'd iscourse ' ie "a way of us ing Eng lish  to rea lize un ive rsa l notions 
associated with s c ie n t i f ic  e n qu iry " .  (1984b p70). In other words 
'text' re fe rs  to ana lys ing  prose in terms of lexis and grammar, 
while 'd is cou rse ' re fe rs  to the pa rt icu la r  communicative purpose.
The importance of these d is t in c t ion s  to Widdowson is tha t 
s tuden ts  of Eng lish  shou ld  not ju s t  learn fo r instance the 
grammar of the passive, ( 'usage' or 'text') but make su re  they know 
how to u t i l ise  the pass ive  in meaningful communication ('use' or 
'd iscourse ') ,  combining knowledge of a fo re ign  language with p r io r  
knowledge of su b je c t  matter from science.
Swales d is l ik e s  the c la ss ic  d is t inct ion  between 'use' and 'usage' 
because it is too s im p lis t ic , and in his view the two often go 
together. Swales also d is l ik e s  the way Widdowson fa iled to show 
any in te re s t  in the  va r ie ty  of d iscourse  between d if fe ren t  
sc ience d is c ip l in e s  and focused on d iscourse  in general.
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Swales says  tha t Widdowson takes the assumption that the re  are
un ive rsa l modes of communication in the d iscou rse  of sc ience, and
by add ing  to it the fa c t  tha t  in ESP teach ing at u n ive rs i ty  the
s tuden ts  a lready  know some sc ience in th e ir  f i r s t  language [3.],
Widdowson is able to draw the fo llow ing conclusion:
. . . (the) EST teache r 's  task is to p rov ide  an a lte rna t ive  and 
E n g lish  way of communicating the knowledge of sc ience they 
a lready  have. (Swales 1984b p70).
In h is commentary Swales a rgues the re  is an inheren t
contrad ic t ion  in W iddowson's arguments. If s c ie n t i f ic  language is a
un ive rsa l mode of communication, then 'use' is not important, fo r
tha t will be s im ila r a c ross  languages. The problem will be the
pa rt icu la r  rea lization  of the un ive rsa l mode of communication in
another host language ('usage').
If sc ience and eng inee r ing  s tuden ts  and re sea rche rs  are 
acqua in ted with the un ive rsa l rhe tor ica l o rgan izat ion  of the 
te x t - typ e s  in th e ir  d is c ip l in e  they  a re  faced with a simple 
problem of usage  i.e. they  are faced with a problem of 
l in gu is t ic  t rans la t ion . Such non-nat ive  speake rs  of Eng lish  do 
not appa ren t ly  need to be taugh t how sc ie n t i f ic  textbooks, 
papers, or lec tu res  are constructed  in Eng lish; all they  need 
to be taugh t is the Eng lish  language (the co rre c t  use of 
Eng lish  tenses etc) tha t  w ill trans fo rm  th e ir  f i r s t - la ng u age  
s c r ip t  into a fo re ign  language. (Swales 1984b p71).
Th is  means tha t g iven s im ilar approaches and content, on ly  the 
l in gu is t ic  form of the host language changes, the re fo re  s tuden ts  
need to learn these forms ('usage').
Widdowson a rgues  tha t  the best teach ing approach is to make the 
Eng lish  lesson as s im ilar as poss ib le to a sc ience lesson, and to 
bu ild  on the educational knowledge and experience of the 
s tuden ts . Swales a rgues  tha t th is  line of argument con trad ic ts  
Widdowson's own asse rt ion s  tha t the re  is un ive rsa l rh e to r ic  In 
science. If such un ive rsa l rhe to r ic  ex ists, then the problem is 
the co r re c t  form to use in the host language. There fore  the 
sc ience lesson model is i r re levan t ,  s ince a sc ience lesson model 
would re in fo rce  the a lready  known un ive rsa l rhe tor ic .
3. Robinson (1980 p25) questions th is  assumption.
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Swales questions tha t  sc ience lessons are the same in Eng lish  
and French . If they are, the sc ience lesson taken as a model for
ESP is not needed, and if not, then paradox ica lly  again, a sc ience
lesson m ight be a good teach ing model to util ise.
The irony  is (as Swales po ints out) tha t if Widdowson is wrong
about un ive rsa l rhe to r ic ,  then the s t re s s  he puts on good
communication of s c ie n t i f ic  material in Eng lish  becomes even more
important, fo r the new rhe to r ic  will need to be taught, as well as
the verbal rea lisa t ions of tha t rhetor ic .
On the o ther hand, we have to abandon Widdowson's hope of 
using a methodology based on the teach ing  of sc ience in the 
f i r s t  language because it  is now recognised as a local 
phenomenon. (Swales 1984b p72).
d. D iscussion of Widdowson in the l igh t  of the re su lts
It is c lear tha t Widdowson rega rd s  the concepts and methods of
science, the d iscourse  of sc ience, and the non -ve rba ls  used, as all 
being in some way 'u n ive rsa l '  (as explained ea r l ie r  in Section 2). His 
v iews on words are less c lear, and these are d iscussed below. It is 
v e ry  in te re s t ing  then tha t  the c learest re su lts  of th is  thes is , in 
which sc ie n t i f ic  language has been shown to be fu l ly  constant or not 
constant at all between French  and Eng lish , come from the non­
verba ls . It was fo r  the non -ve rba ls  that Widdowson seemed the most
confident, even postu la t ing  tha t  non -ve rba ls  were a k ind  of in te r ­
language. While some non -ve rba ls  could not be c lass if ied  in such a 
clear cu t way, none of the type s  of words could be c lass if ied  as 
completely constant, or not at all constant between languages. Th is  
thes is  has the re fo re  been a good in it ia l te s t  of Widdowson's ideas 
tha t non -ve rba ls  are a k ind  of un iversa l in ter language.
On the other hand it is not c lear what Widdowson's views are 
conce rn ing ,w o rds .  Follow ing the reasoning of Widdowson, if words 
could in some way also be regarded  as un ive rsa l,  then the semantic
space would be s im ilar. Each language would d iv ide  up the semantic
space in the same way: co llocations and connotations of equ iva len t 
words would be kept constant, though the actual term used may have 
a d if fe ren t  form. Th is  over laps  with the v iews of some ESP
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pract it ioners , cons idered  in Section 4 below. Th is  the s is  p rov ides  
some answers to the question as to how 'u n ive rsa l '  s c ie n t i f ic  words 
are. Take fo r  instance Chapter 14 'Eponyms'. In Widdowson terms, the 
existence of two terms with d if fe ren t  form is i r re levan t ,  p rov ided  
tha t the semantic f ie ld s  and the connotations are maintained. But 
with eponyms, though the semantic f ie ld s  often stay  the same, the 
connotations change when e ithe r d if fe ren t  eponyms are used in 
F rench  and Eng lish , or one language uses an eponym and the other 
language does not. Newton's second law of motion, which is called In 
F rench  '/a re la tio n  fondam entaie de la dynam ique' is a c lass ic  
example where the law in Eng lish  has the connotation of 'secondary ' 
and in F rench  bears the connotation of 'p r im ary '.
If the concepts and methods are sim ilar, exp ress ing  the same 
semantic space, then p resumably  de f in it ions will be s im ilar in F rench  
and Eng lish . Severa l c lear examples have been found where th is  is 
not the case. A fo rce  is defined d if fe ren t ly  in F rench  and Eng lish , 
and a ' l ine ' has a d if fe ren t  semantic f ie ld  to its  F rench  equ iva len t 
'lig n e ' which is rooted in fundamenta lly  d if fe ren t  ways of v iew ing 
rea l ity  so expressed (Chapter 9). 'Negative' has a d if fe ren t  semantic 
f ie ld  and co llocations in Eng lish  and French  (Chapter 10). Faux amis 
are in themselves not ev idence aga inst W iddowson's views as the 
actual form the words take is i r re le van t  p rov ided  the semantic f ie ld s  
are maintained, with one to one correspondence. It is s ig n if ic an t  
the re fo re  tha t almost all the faux amis stud ied  in Chapter 8 show a 
lack of one to one correspondence, and examples have been 
documented where a s ing le  word in one language needed two words in 
another eg lens = le n tifle  + c r is ta llin  and re sp ira tio n  = b reath ing  + 
resp ira t ion . The assumption tha t the re  is a "u n ive rsa l semantic 
s t ru c tu re "  (Widdowson 1979 p 110 cited page 6 in fu l l  above) can no 
longer be held un c r it ica l ly .
Neither can it be assumed tha t non -ve rba ls  are  necessar i ly  an 
' in te r language '. Some ev iden t ly  could be (at least between French  
and Eng lish) ,  and in such  a case will be comprehensib le  across 
languages as Widdowson argues . But o thers  are  not constant across  
languages the re fo re  cannot funct ion  as an Interlanguage as 
Widdowson hopes. The argument also fa i ls  to d is t ingu ish  between
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recogn it ion  and co r re c t  use: s tuden ts  were able to recognise chemical 
formulae in another language, bu t when asked (at the Eng lish  school) 
to re -w r ite  formulae they  were used to in the fo re ign  (in th is  case 
French) way, pup ils  found s ig n if ic a n t  d if f icu lt ie s .  (See Chapter 18 
'Chem istry  questionna ire ') .
Widdowson's v iews over lap  with those of some p rac t it io ne rs  of ESP, 
and th e ir  v iews on the constancy  of s c ie n t i f ic  language will now be 
cons idered  in the l ig h t  of the ev idence p resented In the resu lts .
4. SCIENTIFIC LANGUAGE: THE VIEWS OF ESP PRACTITIONERS
a. Introduction
Widdowson is a l ingu is t .  There are other au tho rs  who are invo lved  in 
the teach ing of ESP who have expressed v iews on the sub ject.  The 
v iews of these ESP p ra c t it io ne rs  over lap  with those of Widdowson, 
bu t are not identica l.
b. Var ious v iewpoints
1) R icha rds  (1976)
R ichards  (1976) says about sc ie n t i f ic  Eng lish ,
. . .  it uses the stock  of International s c ie n t i f ic  term ino logy 
based on Greek and Latin  roots, the terms of p a r t icu la r  
b ranches of sc ience, and other co in ings; it assumes fam il ia r ity  
with the symbols and v isua l conventions of mathematics, (page x)
The term ino logy and the symbols of sc ience are  presumed to be 
la rge ly  in ternationa l and exc lu s ive ly  so. R icha rds  does not 
mention e xp l ic it ly  the p o ss ib i l i ty  that the re  could be more than 
one in ternationa l system  in existence and use by sc ien t is ts ,  
the re fo re  he fa i ls  to make exp l ic it  th is  cond it ion of e xc lu s iv ity ,  
bu t is is fa ir  to assume he inc ludes th is  as he re fe rs  to a 
s ing le  s c ie n t i f ic  language.
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2) S trevens (1973. 1977)
S tre vens  (1973) g ives some of the fea tu res of techn ica l,
technolog ica l and s c ie n t i f ic  Eng lish  and g ives some h in ts fo r
teach ing in these areas. In h is appendixes c lasses of l in kw ords
are listed, and some of the prefixes, su ff ixe s  and root words of
Greek and Latin o r ig in  used in sc ience with examples and
approximate meanings. E lsewhere (1977) he out l ines  his v iews on
the in te rna t iona li ty  of language In sc ience as follows,
What is the nature of s c ie n t i f ic  d iscourse? The answer to th is  
question is complex, bu t one essentia l component of the answer 
is tha t sc ience is internationa l in a pecu lia r l in gu is t ic  way.
Not on ly  are the numerals of mathematics, the w r itten  names 
of chemical elements, the symbols of logic, and a few other 
se ts of operators, la rge ly  in te r-com prehens ib le  by sc ien t is ts  
eve ryw here  ir re sp e c t iv e  of the language used by the 
ind iv idua l sc ien t is t ,  bu t in addit ion the re  is a stock of Latin 
and Greek roots and a ff ixes which combine to form a large 
number of words whose meaning is 'sc ience spec if ic ',  as it 
were, ra the r than language-spec if ic . . . .  A centra l core of 
th is  vocabu la ry  makes up a normal pa rt  of the t ra in in g  of all 
s c ien t is ts .  (1977 p 153).
S t re vens  v iews s c ie n t i f ic  d iscourse  as internationa l in areas
such as symbols and words. But to say tha t he is not aware of .
d if fe rences  would be to m is in te rp re t  him. In the same paragraph
cited ear l ie r , S tre vens  a rgues  tha t teachers  of Eng lish  to
sc ie n t is ts  shou ld be aware both of the centra! areas of
agreement, and tha t they  must,
. . . know and be able to teach the p a r t icu la r it ie s  of how th is  
core is ve rba l ised  in the language being learned, and 
espec ia l ly  how it is spoken. To take a t r iv ia l  example, he 
needs to know tha t  the trans la t ion  equ iva len t of Eng lish  3°5 
( 'three point f ive ')  is 3,5 ('three comma f iv e ' in French , German 
and severa l o ther languages). (1977 p153. cp also Aust in  & 
Howson 1979).
S tre vens  then views Sc ience as internationa l in the area of 
symbols, and in ce rta in  verba l areas such as words of Greek or 
Latin o r ig in . In common with R ichards (1976) above he too fa i ls  to 
add in the concept of in ternationa l being exc lu s ive ly  so, though 
from the context th is  is a rguab ly  what he meant.
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3) Ewer (1971)
JR Ewer (1971) iden t if ie s  the "items essentia l to basic s c ie n t i f ic
E ng l ish "  (p67) which were not dealt with adequate ly  in the Eng lish
courses then used in Chile, and goes on to ta lk  about ty pe s  of
exerc ises the teacher could use to f i l l  these gaps. He paid
pa rt icu la r  attention to "the all important s t ru c tu ra l  and modify ing
words and phrases". (p68) Also, other exerc ises were developed,
which he saw as mainly of local in te res t and o r ig in , dealing with
areas such,
fa lse cognates [ie faux amis] 
shades of co lou rs  
oral forms of numbers, 
le t te rs  of the a lphabet, 
symbols. (p68)
As someone invo lved  In course  development, Ewer was interested
not ju s t  in the d if fe rences  as such, bu t in the s ign if icance  of
those d iffe rences . Th is  s ign if icance  he defines as,
. . .  to d iscr im inate  ca re fu l ly  between 'acceptab le ' m istakes, ie 
those tha t do not in te r fe re  materia lly  w ith communication 
between sc ie n t is t  and s c ie n t is t  and those tha t  do: it  is the 
la tter tha t requ ire  add it iona l exercises. (1971 p68).
Ewer is he lp fu l in spe l l in g  out some of the areas in which 
s c ie n t i f ic  language Is e v id en t ly  not constant. In p a r t icu la r  he 
recogn ises tha t  what in th is  thes is  are called ' l in kw o rds ' are 
important, a lso tha t faux amis can g ive problems.
. D iscussion
L ike  Widdowson, non -ve rba l forms are genera lly  though of as 
in ternationa l, with a few exceptions. The comments made above on 
Widdowson are the re fo re  equa lly  app licab le  here. But in add it ion  the 
actual words used, the s c ie n t i f ic  language is seen as in ternationa l 
in p a r t icu la r  " s c ie n t i f ic  te rm ino logy" (R ichards 1976 page x) the 
w r itten  names of chemical elements and the a f f ixes  (Strevens 1977 
p 153).
As has been shown in Chapter 17 'Chemical te rm ino logy ',  a th i rd  of 
the names of the chemical elements have d if fe ren t  names In Eng lish  
and French , with seven of them having completely d if fe ren t  names.
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The re su lts  of Chapter 12 'P re f ixes  and su ff ixes ' show that a ff ixes
are not a lways in ternat iona l, and tha t even when the forms
correspond  the usage in combination with o ther word stems is not 
necessar i ly  constant between French  and Eng lish .
The re su lts  have shown tha t at ne ither the level of words nor the
level of symbols and other non -ve rba ls  can it be assumed tha t the re
is constancy of s c ie n t i f ic  language: some sc ie n t i f ic  language is 
in ternationa l but not all of it.
5. SCIENTIFIC LANGUAGE AND NON-SCIENTIFIC LANGUAGE
If the language in sc ience Is so non-in te rnat iona l, the question is 
asked, what makes l in gu is ts  th in k  language used in sc ience is so 
specia l?  What d is t in gu ishes  s c ie n t i f ic  language from the use of language 
in any o ther domain? The question has a lready been asked and pa rt ly  
answered in Chapter 4 's c ie n t i f ic  language'. The re su lts  have shown that 
the re  are many d if fe rences  in vocabu la ry  between Eng lish  and French . It 
would be a momentous and p robab ly  po intless task  to f ind  out if the 
d if fe rences  were greater or lesser fo r  sc ie n t i f ic  top ics  compared with 
non-sc ience sub jects .  But the assumption tha t sc ience is somehow immune 
from the vagar ies  of language is p la in ly  no longer tenable.
Sc ience then could be l ike  any o ther sub ject, it is not necessar i ly  
specia l desp ite the supposed in te rnat iona lness of sc ience, and va r ious  
fo rces  work ing  towards making s c ie n t i f ic  language in ternationa l. Sc ience 
needs p rec is ion , and the re  are  p re ssu re s  at work to suppo r t  clear 
communication across  language b a r r ie rs .  But prec is ion  is also needed in 
other domains.
The language of sc ience inc ludes mixed words. It is poss ib le tha t the 
o lder the word, and the more a word has a common usage, the greater 
the p robab i l i ty  the usage will be d if fe ren t  between languages. Th is 
poss ib i l i ty  ought to be testab le, but the problem would f i r s t  be, to be 
su re  tha t in a small top ic  area, one had identif ied  all the poss ib le 
sc ie n t i f ic  words, and all of them were tested between languages, and all
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the suspec t words could be ana lysed  fo r th e ir  semantic f ie lds , [4.] and 
the ir  age spec if ied. Having done th is  fo r one top ic  area, small enough 
and delimited well enough to ensu re  with reasonable confidence tha t the 
word i is t  was comprehensive, the resu lts  would on ly  app ly  to tha t one 
small topic, and could not be genera lised upwards to sc ie n t i f ic  language 
as a whole. Th is  exerc ise  m ight be most useful fo r  narrow ly  
c ircum scr ibed  areas such  as the language of p ilots, espec ia l ly  In the 
clear identif ica t ion  of d iffe rences , but is hard to env isage fo r the 
whole of sc ience. Th is  is desp ite the clear need fo r more of the 
d if fe rences to be ident if ied  and e luc idated in view of the proposed 
free  movement of s tuden ts  in the European Community.
A good example of o lder words being a problem is the way tha t the 
detailed names of suga rs  are much more internationa l than the group 
words (see Chapter 17 'Chemical term ino logy '). It is poss ib le tha t the 
group words come from the general language and the spec if ic  words, 
invented in more recent times, are more internationa l because-of th e ir  
modern ity.
Therefore  it is poss ib le  tha t  CSL has a g reater a p p l ic ab i l i ty  when the 
newer, 'sc ience on ly ' words a re  in use.
But, the s ituat ion  Is not so simple. Cases in po int do not prove a 
general ru le, on ly  i l lu s t ra te  a poss ib i l i ty .  The idea tha t newer words 
are internationa l sounds a t t ra c t iv e  as a theory , and undoubtab ly  is a 
fo rce  operat ing  in ce rta in  c ircumstances, but its genera lisat ion  res ts  
questionable.
6. ZYLBERSZTAJN RE-VISITED
F igu re  4.3 presented Z y lb e rs z ta jn 's  framework as app lied  to sc ience in 
two languages if s c ie n t i f ic  language is constant. The resu lts  are 
s t r i c t ly  app licab le  to the pa rts  of Z y lb e rs z ta jn 's  framework called 
'Sc ience of the Cu rr icu lum ' and 'Sc ience of the teacher '.  F ig u re  28.2
4. For the clear ident if ica t ion  and s tudy  of semantic f ie ld s  in
def in it ions across  languages Werner has developed a system called 
MTQ, which is exp la ined in Werner & Schoepfle (1987), the theore t ica l 
basis being g iven in detail in Werner & Topper (1976).
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shows these parts , adapted in the l igh t  of the resu lts . I have deleted 
the 'sc ience of the sc ie n t is t ' because the re su lts  were not in th is  
area.
FIGURE 28.2 SCIENCE IN TWO LANGUAGES ACCORDING TO THE RESULTS & CSL
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E f fe c t ive ly  then, ju s t  as fo r  the sc ience of the studen t, the re  is some 
sc ie n t i f ic  language tha t is constant, the re  is also s c ie n t i f ic  language 
tha t Is not constant between F rench  and Eng lish  fo r the sc ience of the 
teacher and the sc ience of the cu rr icu lum .
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7. THE SAPIR-WHORF HYPOTHESIS
This hypothes is  has two forms, the weak form and the s trong  form. The 
weak form is tha t  our conceptual categorisation of the  world is p a r t ly  
determined by the s t ru c tu re  of our native language. The strong  form, 
l in gu is t ic  determinism, is tha t  our conceptua lisation  is la rge ly  or who lly  
determined by our native language.
The s trong  form has been re jected  by most l ingu is ts ,  as is stated by
Hill (1988) in a rev iew of the ev idence.
No s trong  form of l in g u is t ic  determinism is supported  e ithe r in the 
w r it in g s  of Sap ir  or Whorf . . .  or in the ava ilab le  data, (p 15).
But the question as to how much content is in f luenced  by language, Is 
worth commenting on in the l ig h t  of CSL. In terms of CSL, the question 
is asked as to how much language Is the neutra l conveyor of content. If 
s c ie n t i f ic  language were to be completely constant, then th is  would imply 
tha t the nature of sc ience determ ines both the conceptual 
categorisation  of the world  and the language of sc ience. There fore  the 
reverse  of Sap ir -W horf  would be tenable. Instead of language 
determ ining thought, though t would determine language.
To some extent though t in sc ience has determined language. For instance, 
matter being viewed as made up of elements and the ass ign ing  of a 
un ique in ternationa l symbol to rep resen t each element, or the se tt ing  up 
of a s ing le  in ternationa l system of un its and quantit ies.
In other areas language has in f luenced  thought, fo r instance some 
de f in it ions (eg of a force, or a line), the d if fe r ing  connotations of 
eponyms, and the d if fe r in g  ways of doing long d iv is ion  in which a 
d if fe ren t  w r it ten  s ty le  is l inked with d if fe ren t  pa tte rns  of though t to 
ach ieve the same goal.
The lack of constancy in s c ie n t i f ic  language shows tha t  the re  is some 
interact ion  o ccu r ing  between language and though t such  tha t language 
can itse lf  be said to be in f luenc ing  thought. Sc ience is not s u p ra -  
cu itu ra l:  it is ins ide cu ltu re s  and ins ide host languages. S c ien t if ic  
language is a ffected by the host cu ltu re  and host language.
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Widdowson has said tha t s c ie n t i f ic  language is a "mode of communicating 
which Is neutra l with respec t to d if fe ren t  languages" (1979 p42) ie 
though t in f luences language, which is the opposite idea to the S a p ir -  
Whorf hypothes is . In a s im ilar vein he re fe rs  to the "un ive rsa l semantic 
s t ru c tu re  of sc ience" (1979 p 110).
If these Widdowson's v iewpoin ts a re  valid, then they  are con tra ry  to the 
Sap lr -W horf hypothes is . Th is  the s is  has shown tha t the re  are not 
necessar i ly  un ive rsa l semantic s t ru c tu re s  in sc ience in tha t the host 
language can have an in f luence  over though t In science. Even the "non­
verba l dev ices" (1975 p7) which supposed ly  funct ion  as an ' in te r language ' 
are not necessar i ly  constant the re fo re  cannot be assumed to funct ion  
in th is  way. It cannot be asserted  tha t the independence of sc ie n t i f ic  
d iscourse  from host languages is what makes it s c ie n t i f ic  (1979 p 110). To 
the extent tha t constancy  is not maintained, the weak form of the 
Sap lr-W horf hypothes is  is supported . L ikew ise, where the re  is constancy 
(eg of the symbols of elements) the weak form of the Sap ir-W horf 
hypothes is  is not supported .
It is obv ious from the resu lts  tha t the form s tuden ts  are taugh t 
sc ience in, a ffec ts  th e ir  whole approach to a sub ject.  For instance, 
Tun is ian  s tuden ts  were taugh t sc ience using a lot of mathematics and 
th is  in f luenced the way they  learned a sub ject, and how they regarded 
it. [5.]
The s ituat ion  has some in te re s t ing  para lle ls  with a question tha t 
comes up in the area of the ph ilosophy of sc ience as to the 
re la t ionsh ip  between observation  and theory . Does one make obse rva t ions  
and seek a theo ry  to f i t  them, or does one have a theo ry  in mind and 
look for ev idence? Hodson (1986c) a rgues tha t "in p ract ice  some view of 
the world (some theore t ica l perspect ive) p recedes  obse rva t ion" (p21). In a 
s im ilar way host language precedes sc ien t i f ic  language, which, (like 
observations) in tu rn  often modify the host language (or theory). " A ll 
concepts are anchored to some th e o ry "  (p23) in the same way that 
s c ie n t i f ic  language is anchored to a host language. "P a r t icu la r  concepts 
will even undergo a marked change of meaning when t ra n s fe r re d  from one
5. Th is  agrees with the v iewpoin ts of B e r ry  (1985 p 19) and Austin  & 
Howson (1979 p168).
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theo ry  to another" (p23). As fa r  as language is concerned the re  is fo r  
instance a marked change of meaning when the defin it ion  of a fo rce  was 
changed from French  to Eng lish .
Hodson (1986c) a rgues  tha t  observa t ion  and theory  a re  in tegrated
together, and what makes sc ience  ob ject ive  is th is  close in tegrat ion .
It is the consensus  w ith in  the s c ie n t i f ic  community about which 
theore t ica l in te rp re ta t ion s  are  accepted tha t g ives obse rva t ions  in 
sc ience th e ir  ob jectiv ity"(p24~5).
It could be said tha t some s c ie n t i f ic  language is c ro ss  cu ltu ra l because 
the consensus in the s c ie n t i f ic  community of d if fe ren t  coun tr ie s  about 
the form, meaning and use of th is  language makes the language constant 
and su p ra -cu ltu ra l .
mcvk
In another a r t ic le  Hodson/a f iv e  po int summary. I have quoted him below 
in the le ft column and paraphrased  him in terms of the  Sap ir -W horf  
hypothes is  in f ig u re  28.3 below.
FIGURE 28.3 OBSERVATION AND THEORY, COMPARED WITH SCIENTIFIC 
LANGUAGE AND HOST LANGUAGE
Observation  and theorv S c i e n t i f i c  and host language
(Hodson 1986b p385) (Paraphrased, IL)
1. Recogn it ion  tha t observ­
a t io n  in sc ience  is  u n re l ia b le  
and theory dependent.
S c i e n t i f i c  language is  not 
n e c e s s a r i ly  constant and is  
dependent on host language.
2. R e a l iz a t io n  that techn iques 
of s c i e n t i f i c  obse rva t ion  have 
to be learned.
S c i e n t i f i c  language has to  be 
lea rn t.
3. Acceptance of c h i ld r e n 's  
e x is t in g  conceptual frameworks 
as the s t a r t in g - p o in t  fo r  
sc ience  education.
Acceptance o f  c h i ld r e n 's  
e x is t in g  host language as the 
s t a r t in g  po in t  fo r  teach ing the 
language of sc ience .
4. Recons ide ra t ion  of the 
d e s i r a b i l i t y  o f the d iscove ry  
approach in the l ig h t  o f the 
dynamic r e la t io n s h ip  between 
observa t ion  and theory.
Recons ide ra t ion  of the leav ing  
o f students  to learn s c i e n t i f i c  
vocabu lary  fo r  themselves 
in the l ig h t  o f the dynamic 
r e la t io n s h ip  between s c i e n t i f i c  
language and host language.
5. R e je c t ion  of the o b je c t iv e  
and v a lu e - f re e  Image of 
sc ience  trad  11 io n a l ly  
p ro jec ted  by the cu rr icu lum .
R e jec t ion  of the constancy of 
s c i e n t i f i c  language 
t rad i t  i ona11y assumed.
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As can be seen above, the re  are the re fo re  some in te re s t ing  pa ra lle ls  
between Hodson's view of the  re la t ionsh ip  between observa t ion  and 
theory , and tha t between s c ie n t i f ic  language and host language. The 
comparisons cannot be pushed too fa r.  It is d i f f ic u l t  to see what is the 
equ iva len t fo r instance of re jec t ing  an observation  or theory . But in 
both areas the re la t ion sh ip s  are dynamic and in tegrated .
8. CUMMINS' INTERDEPENDENCE HYPOTHESIS
Cummins, w o rk ing  in the b il ingua l s ituat ion  of Canada, has propounded 
severa l hypotheses concern ing  learn ing  th rough  a second language and 
how the languages in te r- re la te .  His th ree  main hypotheses are:
a. The 'developmental in te rdependency ' hypothes is , which proposes tha t 
the development of competence in a second language (L2) is pa rt ia l ly  
a func t ion  of the type  of competence a lready  developed In L1 at the 
time when Intensive exposure to L2 begins.
b. The 'th re sho ld ' hypothes is , which suggests  tha t  the re  Is a minimum 
level of competence a b i- l ln gua l ch ild  must atta in  to overcome the 
d isadvantages of w o rk ing  in two languages and to begin to benefit. 
(Cummins 1979 p222).
c. The ' in te rdependence ' hypothes is , which sugges ts  that,
. . . cogn it ive  academic knowledge is held In common sto rage and 
under l ie s  the a b i l i t y  to understand  or exp ress  it  in e ithe r 
language g iven adequate leve ls of l in gu is t ic  p ro f ic iency  in both 
languages. (Cummins & Swain 1986 p39)
It is th is  latter, ' in te rdependence ' hypothes is  tha t  is re levant to th is  
research . Given tha t though t does not take place in words (despite the 
commonly held opin ion tha t  it does), then though t can use any language 
fo r express ion , and any language is in p r in c ip le  able to exp ress thought, 
though in some areas the terms may need deve lop ing. (S trevens 1976 p58). 
The key 'g iven ' in th is  hypothes is , is the g iven of adequate l in gu is t ic  
p ro f ic iency  in both languages.
What then is adequate l in g u is t ic  p ro f ic iency  fo r  someone communicating 
s c ie n t i f ic  ideas? If s c ie n t i f ic  language were to be constant then the 
knowledge in one language would t ra n s fe r  eas ily  to another, and 
'adequate' would re fe r  to general l in gu is t ic  p ro f ic iency  with no specia l 
a ttention being paid to science.
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Communication ac ross  language b a r r ie rs  in sc ience does indeed requ ire  a 
basic general p ro f ic iency .  But th is  thes is  has shown tha t th is  is not 
enough. Adequate l in g u is t ic  p ro f ic iency  must inc lude  a grasp of the 
d if fe ren t  ways a concept, an idea, an approach is expressed in the two 
languages, in sho rt ,  not ju s t  the d if fe rences at the level of words and 
symbols, but also the general cu ltu re . The s c ie n t i f ic  cu ltu re  in schools 
is not the same in Eng land and In Tun is ia  in many important respects.
Th is  the s is  unde r l in es  the unfash ionab le, but important task of doing 
con tra s t ive  work in language teach ing . Cummins’ in terdependence 
hypothes is , tha t s k i l l s  and know ledge in one language are t ran s fe rab le  
to another is on ly  va lid  if h is concept of 'adequacy ' inc ludes tha t  fac t 
tha t the language forms can va ry ,  (both fo r symbols and words) and even 
the content itse lf  can change (eg fo rce  having 'se n s ' and 'd ire c tio n ' in 
French).
9. REFERENCE BOOKS AND TRANSLATORS
The fa i lu re  of CSL is at its  most dangerous when someone is not aware 
of a d if fe rence  and assumes constancy  between languages. Without 
the knowledge of d if fe rences , the re  can be no accommodation fo r  them. 
Th is  awareness needs to be knowledge in depth as the questionna ire  
showed, when some s tuden ts  who were aware of d if fe rences  overestimated 
th e ir  a b i l i t y  to handle them. Even an area such as the p re f ixes and 
su ff ixes  is not a safe area fo r  when there  are s im ila r it ie s  of form, it 
does not a lways fo llow tha t th e ir  meaning will be the same in each 
language.
One big problem in th is  area was the inadequacy of the d ic t ionar ies . One 
d ic t ionary  in pa r t icu la r  I must s ing le  out as inadequate, the H arrap 's  
Sc ience D ic t ionary  (1985). It is an important one in the Tun is ian  context, 
in tha t it was the on ly  b i- l in gua l sc ience d ic t iona ry  on sale in Tun is ia  
du r ing  the time th is  research took place. The basic problem is tha t 
d if fe rences  between the languages are not explained: g iv ing  synonym s 
fo r  trans la t ion  is not enough. The Eng lish  d is t in c t ion  fo r instance 
between speed and ve loc ity  is not present, and the key Eng lish  noun, 
'con tro l ' is not even l is ted, 'tem oin ' being t rans la ted  as 's tanda rd '.  At 
least the Harrap 's  ‘New Sho rte r  F rench  and Eng lish  D ic t ionary  (1978)
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g ives fo r the Eng lish  'con tro l ' the F rench  'tem oin'. Other examples could 
be mult ip lied  (see re su lts  chapters).
B i- l ingua l d ic t ionar ies  are  weak in g iv ing  both meanings and ava ilab le  
equ iva lents. The lack of good re ference material is in my opinion a 
se r ious  de f ic iency  tha t l in g u is ts  tra ined  in sc ience ought to meet.
10. CONCLUSIONS
It has not be poss ib le  in the scope of one the s is  to te s t  all the 
aspects  of the constancy  of s c ie n t i f ic  language. Instead, I have 
concentrated on the verba l and non-verba l leve ls of communication. It 
has been shown tha t  constancy  is often on ly partia l: the re  are  a few 
ve ry  re s tr ic ted  l in g u is t ic  fea tu re s  where constancy can be assumed and 
the re  are other a reas where the re  is a total lack of constancy.
Two v iewpo in ts have been exp la ined in th is  chapter, tha t  of Widdowson, 
and tha t of some p ra c t it io ne rs  of ESP. The la tte r ESP v iewpoint is 
s im ilar to the s ituat ion  in Tun is ia  as explained in Chapter 2. They are 
all summarised in f ig u re  28.4 below.
Before any attempt to teach Eng lish  to French speak ing  s tuden ts  of 
sc ience can be made, d if fe rences  between 'sc ience th rough  Eng l ish ',  and 
'sc ience th rough  F rench ' must f i r s t  be documented. Only then can it be 
known what p r io r  knowledge of sc ience and its conven t ions can be sa fe ly  
assumed to be constant, and le ft w ithout any formal teach ing .
Documentation of d if fe ren ces  must also precede an evaluation of th e ir
s ign if icance . Ewer (1971) quoted in f ig u re  28.1 l is ts  some fea tu re s  of
s c ie n t i f ic  Eng lish  and po in ts out tha t g iven the d if fe rences  and the
d if f icu lt ie s  they  cause fo r  s tuden ts ,
The important th ing  here is to determine c le a r ly  which of the 
d if f icu lt ie s  tha t s tuden ts  appear to encounter are  s ign if ican t .  (1971 p68)
Th is  ra ises the question as to what is a s ig n if ic a n t  d if fe rence . Ewer 
sees a s ig n if ic a n t  d if fe rence  as one g iv ing  s ig n if ic a n t  d if f icu lt ie s  to 
the s tuden ts . Th is  he lp fu l ly  s t re s se s  the s tu den t 's  opin ion about the 
d if fe rences  (in con tra s t  to the teacher dealing th o rough ly  with the
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points he h imself may have had d if f ic u lty  with, or converse ly ,  po ints he 
has a specia l fa c i l i t y  in teach ing), but begs the question as to what is 
a s ig n if ic a n t  d if f ic u lty .  Ewer descr ibes  a s ig n if ic a n t  d i f f ic u l t y  as tha t 
which g ives r ise  to 'unacceptab le ' m istakes ie tha t in te r fe re  materia lly  
with communication between sc ie n t is t  and sc ien t is t .
FIGURE 28.4 COMPARISON BETWEEN WIDDOWSON AND ESP PRACTITIONERS
W i ddovvson ESP p r a c t i t io n e r s
1. Concepts and methods constant 1. Concepts and methods constant
2. Non-verba ls constant 2. Non-verbals constant
3a. If s c i e n t i f i c  words constant:
-1:1 correspondence
-same semantic space
-form  is  i r r e le v a n t
- s im i l a r  connotat ions
-s im i la r  c o l lo c a t io n s
-a  word can be mixed in one 
language and sc ience  s p e c i f i c  
in another and v ic e  versa 
p rov ided there is  correspond­
ence when the word has a 
s c i e n t i f i c  meaning
-e x is ten ce  of a cho ice  of 
words, e i t h e r  s c i e n t i f i c  or 
mixed is  i r r e le v a n t  provided 
there is  1:1 correspondence 
fo r  the s c i e n t i f i c  words 
that are compared
3a. S c i e n t i f i c  words constant:
-1:1 correspondence
-same semantic space
-equ iva len t  form
- s im i l a r  connotat ions
- s im i l a r  c o l lo c a t  ions
-a  sc ience  s p e c i f i c  word 
wi11 have a sc ience  spec­
i f i c  e q u iv a le n t ,  and a 
mixed word w i l l  have a 
mixed equ iva len t
-where a cho ice  o f words 
e x i s t s  there w i l l  be 
a s im i la r  cho ice  in 
both languages
3b. Faux amis on ly  acceptab le  as 
v a l id  evidence aga in s t  i f  the 
semantic f i e l d s  d i f f e r
3b. Mere e x is ten ce  of faux amis 
i s  v a l id  ev idence aga in s t
5. R he to r ic  and d iscou rse  constant 5. Rhe to r ic  and d iscou rse  constant
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In th is  thes is  a p rov is iona l attempt was made to assess the s ign if icance  
of some of the d if fe rences . In pa r t icu la r  some of the faux amis were 
tested in sentence completion exerc ises (cp Chapter 8 'Faux amis'
Section C 'Faux amis quest ionna ire ') .  In addit ion  s tuden ts  were asked how 
confus ing  they  found some of the d if fe rences and these op in ions were 
contrasted  with th e ir  actual a b i l i t y  to cope with the d iffe rences.
S tuden ts  were found to be over-op t im is t ic .  Some of the examples given 
also have had a g rea ter s ign if ican ce  than a mere d iffe rence, because 
they  exemplify la rge r t re n d s  and d if fe rences of approach  to a sub ject.
It is in schools tha t the foundat ions of mathematics and sc iences are 
laid. Whatever the fu tu re  specia lism  of a s tuden t is, it is here tha t 
the core of knowledge and sk i l l  is estab lished, and the core, however 
de f ic ien t it is in certa in  areas, will be In the common possession of all 
sc ience s tuden ts  at U n iv e rs i t y  who tu rn  to lea rn ing  Eng lish . Th is  is 
p a r t icu la r ly  t rue  g iven the narrow  range of options poss ib le  in the 
baccalaureate in the F rench  system.
The question if th is  core d if fe rs  when languages are changed, has been 
subs tan t ia l ly  answered, and the  areas identif ied  where a teacher or 
s tuden t in an ESP s ituat ion  can assume constancy of s c ie n t i f ic  
language, and where he cannot, between Eng lish  and French  at p re ­
u n iv e rs i ty  level.
Im p lica t ion s  fo r  ESP 29.1
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Implications for ESP 29.2
Th is  chapte r cons ide rs  what bear ing  the re su lts  have upon the sub je c t  
of Eng lish  fo r Specia l Purposes, p a r t icu la r ly  Eng lish  to s tuden ts  of 
sc ience. Section 3 cons ide rs  the implications fo r  cons truct iv ism , an area 
which has a lot to con tr ibu te  to ESP. The fou rth  section cons ide rs  ESP 
teachers and the ir  t ra in ing ,  and how the implications could be worked 
out in practice, g iven tha t most Eng lish  teachers have ve ry  l it t le  
backg round  in science. The f ina l part, Section 5 recons ide rs  poss ib le 
ESP approaches.
1. GENERAL IMPLICATIONS OF THE RESULTS FOR ESP
a. There Is a need fo r  ESP
If s c ie n t i f ic  language is constant then the re  shou ld  be no need for 
specia l teach ing of the language of sc ience to sc ien t is ts .  Yet the re  
is such a fe l t  need, and a whole ind u s try  ex ists  to meet tha t need. 
The re su lts  have shown tha t the language of sc ience whiie being 
constant in some respects, is not fu l ly  constant, the re fo re  the fe lt  
need to have Eng lish  courses spec ia l ly  designed fo r  those s tu dy ing  
sc iences or other specia l su b je c ts  is supported  by the ev idence of 
th is  thesis.
Widdowson's v iews have a lready  been d iscussed in the p rev ious 
chapter. Widdowson, while s t re s s in g  constancy, p a r t ic u la r ly  in 
the d iscourse and the non -ve rba ls  of s c ie n t i f ic  language, at the 
same time has s tressed  the need fo r  the sc ience lesson to be taken 
as a model teach ing approach fo r ESP. Swales' c r i t iq u e  of Widdowson 
has a lready  been examined.
The re su lts  of th is  the s is  su pp o r t  ne ither Swales nor Widdowson. 
Insofar as s c ie n t i f ic  language is constant, the re  is no need to 
teach it a fresh  in a second language. Insofar as the knowledge of 
sc ience is d iv ided  up semantica lly  In a constant way then the re  is 
no need to re-teach a sc ience su b je c t  in another language. But 
where the re  are c lear d if fe rences , of non-ve rba ls ,  of verba ls , and 
in the whole approach to a sub ject,  then the sc ience lesson could 
well be a good teach ing model in ESP: to the extent tha t the re  are
1. INTRODUCTION
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d iffe rences, then the s c ie n t i f ic  language and even the sc ience 
itse lf  will need to be re - le a rn t  in Eng lish . The "Eng lish  way of 
communicating the knowledge of sc ience" (Swales 1984b p70 cp Chapter 
28 Section 2c4) ) is not mere ly the "Eng lish  language (the co r re c t  
use of tenses etc) tha t will t rans fo rm  the ir  f i r s t  language s c r ip t  
Into a fo re ign  language" (Swales 1984b p71 exp lanations in b racke ts  
added) but the actual forms and content of sc ience itself.
b. ESP teachers  need to be fu l ly  aware of d if fe rences
It may be sta t ing  the obv ious, but in o rder to best help the ir  
s tuden ts  to cope with the d iffe rences, the ir  teachers  need to know 
about them.
c. These d if fe rences  need fu l l  comprehensib le documentation
Most teachers  of ESP are  not from a sc ience background. There fore  
the re  is a need fo r the d if fe rences  to be documented, and expla ined 
in such a way tha t a teacher who is a non -sc ien t is t  can understand  
them well enough to communicate the essentia ls  of the d if fe rences  to 
the studen ts .
ESP is often, though not a lways, taugh t to s tuden ts  s tu dy ing  many 
d if fe ren t  s c ie n t i f ic  d isc ip l ines . But all of them will have had a 
s im ilar backg round  at bacca laureate level, and tha t is a small enough 
area of common ground fo r  a teacher to become acqua in ted with. Also, 
(as documented in th is  thesis) many of the fundamental d if fe rences  
ex is t at school level, and school level Is not too d if f ic u l t  an area 
to work in. There is no reason, in p r in c ip le , why good documentation 
cannot be produced tha t can be understood by A r ts  tra ined  ESP 
teachers  at least fo r  p re -u n iv e r s i t y  level sc ience.
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d. Wavs of t ra n s fe r r in g  between languages need teach ing
It Is not va lid  to assume tha t s c ie n t i f ic  language is necessar i ly  
constant between languages. There are hund reds  of d if fe rences  
between school sc ience  in Eng lish  and in French , w ithout accounting  
fo r  the d if fe rences  imposed on the sc ience by the host language.
Th is  thes is  is w r it ten  hav ing s tud ied  on ly words and symbols. If even 
at th is  level the re  are many d iffe rences , th e ir  number can only 
increase as sentence s t ru c tu re  and s ty le  fo r  instance are 
cons idered. These d if fe rences  are numerous enough and s ig n if ic a n t  
enough to imply tha t they  need exp la in ing , sugges t ing  the need fo r  a 
con tras t ive  approach in ESP teach ing .
I am fu l ly  aware tha t th is  assert ion  f l ie s  in the face of much 
accepted language teach ing  ph ilosophy. For rev iews see fo r  instance 
Klein (1986) and E l l is  (1985). The ph ilosophy is tha t language must be 
taugh t in and th rough  tha t  language w ithout trans la t ion , and w ithout 
re fe rence  to o ther languages. Th is  Is not ju s t  due to pract ica l 
necess ity , (because the teacher has a mixed group of s tuden ts  whose 
f i r s t  languages va ry ) ,  bu t also because of the idea tha t s tuden ts  
must learn to th in k  In a new language. From a common base a new 
language must be b u i lt  up to encompass the world  in a new way, 
w ithout the re s tr ic t io n s  of the semantic f ie ld s  of one language being 
imposed on the o ther by the learner.
The trad it iona l B r it ish  approach  to language teach ing  has a lways 
inc luded  the con tra s t iv e  approach. (See fo r instance Ast ing ton  (1980), 
Batchelor & Offord (1982)). ESP teach ing in another coun try  (as 
opposed to a mixed group in Eng land, poten t ia l ly  from many d if fe ren t  
countr ies) can take into account the language backg round  of s tuden ts , 
which will be coherent enough fo r  con tras t ive  work to have Its place.
I subm it tha t s tuden ts  going from one language to another when 
the re  a re  so many d if fe rences  great and small, need the d if fe rences  
to be h igh l igh ted  and expla ined to them. The teach ing  method of 
s tay ing  on ly  in the taugh t language needs supp lementing by exp la in ing  
con tras ts  and pay ing  spec ia l a ttention to:
1) Semantic f ie ld s
Raude (1985 p79, 182) in an a rt ic le  in Science  e t Vie (the monthly 
F rench  equ iva len t of New Sc ientis t) remarks tha t  the F rench  have
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less a sense of semantic f ie ld s  than the B r it is h  do [1.] and tha t 
many of the d if fe rences  between Eng lish  and French  can be put 
down to the d if fe ren t  semantic f ie ld s  tha t s im ila r words might 
have in Eng lish  and French . Therefore he conc ludes tha t more 
teach ing and exp la in ing  of such f ie ld s  needs to take place. In his 
view the 'd ire c t ' method of language teach ing , w ithout re ference 
to other languages, g ives problems at the intermediate stage when 
the re  is a tendency  to impose the f ie ld s  of one's f i r s t  language 
on the f ie ld s  of the second language. Exp lanation would help a 
s tuden t to know when to be care fu l,  and In knowing what the 
d if fe rences  are, how to be correct.
2) Explanation of language change
Some of the problems o f t ra n s fe r r in g  between Eng lish  and French  
are s imply  due to the evolution of the two languages. A good ESP 
teacher needs knowledge of the recent h is to ry  of these changes, 
as well as the p resen t posit ion in va r ious  f ie ld s , and not on ly  be 
able to teach the major d iffe rences, but also be able to make 
ava ilab le  au tho r ita t ive  sou rces  of guidance fo r s tuden ts  and 
other teachers . In the th i rd  world context l ib ra r ie s  are often 
pa in fu l ly  inadequate. The ESP teacher, with all h is l in k s  back into 
Eng land fo r instance, with access to people, l ib ra r ie s  and rev iews, 
can begin to obtain and make availab le such information.
3) Old un its  and symbols
There are  a certa in  number of un its  and symbols which continue 
in use in both F rench  and Eng lish , which s tuden ts  may not be 
fam ilia r with. Some are eas ily  explained such as the Angstrom  (See 
Chapter 19 'Symbols '). Other un its  such as un its  of p re ssu re  are 
not so easy. At the v e ry  least s tuden ts  need inform ing of such 
old un its  they  m ight encounter and convers ion  fa c to rs  from old to 
new un its  made availab le.
1. Though Raude (1985) makes many valid po ints in the a r t ic le  and 
exp lores some of the d if fe rences  between Eng lish  and French  
in sc ience, he o ve rs im p lif ie s  when he puts the B r it ish  sense of 
semantic f ie ld s  down to the existence and use of 'Roget's Thesaurus '!
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4) The customs of sc ience
The prime examples of th is  are the s ty le s  of labe ll ing fo r  g raphs 
and tables. These are  c lea r ly  ve ry  d if fe ren t  in Eng lish  and 
F rench . Should any s tuden ts  in ESP be at the level of w r it ing  fo r 
the journa ls , then obv iou s ly  the detailed s ty le  sheets will need 
to be obtained, bu t so basic are the labe ll ing  d if fe rences tha t 
these could well be taugh t ea r ly  on.
Another example would be the d if fe ren t  ways of w r it ing  formulae, 
not on ly  th e ir  recogn it ion  but the ir  co r re c t  and f lu en t  use. In 
the p hys ic s  quest ionna ire  not all s tuden ts  at the F rench  school 
were able to co r re c t ly  recogn ise  formulae and use them in the 
Eng lish  way desp ite the fac t  tha t they had used sim ilar F rench  
formulae in c lass on ly  a few weeks before.
5) Ins ist on high s tanda rd s  when using un its  and quantit ies, but 
t ra in  s tuden ts  to cope with low s tandards
I could not f in d  a national policy fo r the use of un its  and 
quan tit ies  in France  or Tun is ia . Teachers in the Epg lish  and 
French schools resorted to read ing examination papers, textbooks, 
and cu r r ic u la  fo r  th e ir  s tandards.
There is a t rad it ion  in Eng land that in s is ts  on accu racy  in th is  
area from the ea r ly  years  of learn ing science. S tuden ts  of 
sc ience in Eng lish  may need b r ing ing  up to Eng lish  s tandards, 
while t ra in in g  them to be to le ran t of au thors, in French fo r 
instance, who are not so care fu l.
6) Special attention is needed fo r  l inkwords
Th is  thes is  has re in fo rced  the importance of l in k -w o rd s  in a 
language, and these need teach ing both fo r  th e ir  general use, and 
fo r  th e ir  specia l use in science.
7) Special attention is needed fo r  faux amis
Far from th in k in g  tha t vocabu la ry  need not be taugh t in Eng lish  
because s c ie n t i f ic  vocabu la ry  is in ternationa l, specia l attention 
needs to be g iven to the many faux amis. Faux amis are at the ir  
most d if f ic u l t  when they  are not known about.
8) Special attention is needed fo r mixed (sub-techn ica l) words
Mixed words, ie those which have two meanings, a common meaning 
and a re s tr ic ted  s c ie n t i f ic  meaning, g ive problems fo r mono­
lingual pup ils  (cp Chapter 4 ’S c ien t i f ic  language Section 4). The 
problem is exacerbated when two languages are invo lved  because 
they  are  not necessa r i ly  going to have s im ilar d is t in c t ion s  in any 
g iven word.
e. Gaps in knowledge and s k i l l s  need remedial teach ing 
Given tha t in Eng lish  the re  are d if fe ren t  leve ls of assumed 
knowledge and sk i l ls ,  if  s tu den ts  in French are to be b rough t up to 
comparable s tanda rd s , then they  will need extra  coaching. Whether the 
ESP teacher does th is , or a r ran ges  for it  to be done, or p rov ides  
material to the s tuden ts  fo r  ind iv idua l learn ing, will depend on the 
s k i l l s  of the ESP teacher and the work context, bu t the gaps need 
f i l l in g .  These gaps include:
1) Techn iques of estimation
2) General chem istry
3) More fam il ia r ity  with p ract ica l work
4) Basic s ta t is t ica l ideas and techn iques.
For a d iscuss ion  of these po in ts see Chapter 27 Section 3k.
'D iffe rences in cu r r icu la '.
f. A lte rna t ive  methods of w o rk ing  need teach ing
in cases where s tuden ts  are taugh t on ly  one set method of so lv ing  a 
pa r t icu la r  problem fo r  instance in mathematics, then a lte rna t ive  ways, 
where they  are more common in Eng lish , need teach ing . A good example of 
th is  is g raph ica l te chn iques  which were not rea lly  known by s tuden ts  in 
the s ixth  year of phys ics ,  though the ir  mathematical a b i l i t y  in a lgeb ra  
was supe r io r  to tha t requ ired  of s tuden ts  in ph y s ic s  'A' level in 
Eng land. It is appa ren t ly  not tha t common in the F rench  system to teach 
more than one way of so lv ing  a problem, whereas in Eng land for 
instance, it is usual fo r  both graph ica l and a lgeb ra ic  methods to be 
taught, where appropr ia te . In an examination the choice of method may be 
left to the student. In the F rench  system the re  would be no choice, and 
a lgebra  p re fe rred  to graph ica l methods.
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CSL ignores the research  from the c o n s t ru c t iv is t  school of psycho logy
into the p reconcept ions and ideas pup ils  b r ing  with them Into a sc ience
lesson. Dhaif fo r  instance says  that,
it is assumed tha t  it is poss ib le  to produce teach ing materia ls which 
will be su itab le  to any ESP group of lea rners  ir re sp e c t iv e  of th e ir  
learn ing  contexts and /o r  cu ltu ra l backg rounds (1985 p224).
Th is  view is no longer tenab le in the t ight of cons truc t iv ism . For
example, D r iv e r  and Bell (1986), in exp la in ing the main points of
cons tru c t iv ism  write,
Learn ing  outcomes depend not on ly  on the lea rn ing  env ironm ent but 
on what the learner a lready  knows: S tudents ' conceptions, purposes 
and motivations in f luence the way they in te rac t w ith learn ing 
materia ls in va r ious  ways. (p444 cp D r ive r  Guesne & T ibergh ien  (1985) 
and G ilbe rt  & Watts (1983)).
ESP materia ls need to take  account of the language and cu ltu re  
d iffe rences , as both these re su lts  and cons tru c t iv ism  would suggest. 
Given tha t F rench  cu ltu re  has in f luenced other coun tr ies , and Tun is ia  
was a F rench  protectorate  1883-1956 (Quid 1985 p934) and s t i l l  has 
extens ive  cu ltu ra l t ies with France, the material presented here has the 
potentia l fo r being app licab le  to F rance  and other Francophone 
countr ies. ESP material fo r  the F ranco -phone  world  needs to account 
for, and work w ith in , the d if fe rences  that ex is t between Eng lish  and 
French.
2. ESP AND CONSTRUCTIVISM
3. ESP TEACHERS AND THEIR TRAINING
Most teachers  of Eng lish  to sc ie n t is ts  are from an A r ts  background. 
While they  know, or learn to teach Eng lish  s t ru c tu re s  and forms well, 
they are ill at ease teach ing  Eng lish  tha t invo lves  sc ience. A medical 
s tuden t here in Tun is ia  complained to me fo r  instance tha t th e ir  
teachers  of Eng lish  wanted to use easy texts, chosen by the teacher, 
and would not help them with texts  they  chose themselves tha t they  
were having d i f f ic u l t y  with.
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The implications of th is  the s is  seem to increase the demands upon them 
to have a knowledge of science. The d if fe rences documented in th is  
thes is  at school level ought not to be beyond the Intell igence or 
d il igence of an A r ts  graduate to master, so th is  shou ld  be more 
feas ib le  than m ight perhaps o therw ise be thought.
Converse ly , the re  is a need fo r  sc ience graduates l ike myse lf to learn 
to teach Eng lish . I have few fea rs  tha t a medical s tu den t can g ive me a 
text I could not cope with g iven a l it t le  homework on my part. But 
sc ience graduates are gett ing fewer, and the demand fo r  them getting 
greater. It is un rea l is t ic  to expect tha t many sc ience graduates will get 
invo lved  in Eng lish  teach ing, though the few tha t do shou ld f in d  an 
important place in he lp ing the o ther ESP teachers  to cope with science.
Th is  puts the p re ssu re  then back on pub licat ions. In p r in c ip le  it shou ld  
be poss ib le to p roduce teachers  a ids  tha t help teachers  to come to 
g r ip s  with the real language a sp ira t ions  and problems of th e ir  s tuden ts , 
and which while concen tra t ing  on the Eng lish  do not ignore the actual 
content.
4. A POSSIBLE ESP APPROACH
Widdowson, as has been mentioned ear l ie r  (Section 2a.) saw the ideal ESP 
lesson as being as close as poss ib le  to a sc ience lesson.
S c ien t if ic  language is not a lways the same in F rench  and Eng lish , 
the re fo re  the model of the sc ience lesson is potentia l ly  ve ry  useful.
To avoid the boredom of mere repetit ion  of ex is t ing  knowledge in another 
language, a poss ib le approach is the one adopted by Tun is ia  in the 
Eng lish  school. Th is  was to teach sc ience th rough  Eng lish , with 
examinations in Eng lish , and hav ing genera! Eng lish  lessons as well 
a longs ide the science. At the Eng lish  school the teachers  of Eng lish  
were innovative, open to ideas, and worked with the sc ience teachers.
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Would it not be poss ib le  to choose, fo r instance fo r  medical s tuden ts , a 
su b je c t  l ike psycho logy  which is an important bu t su b s id ia ry  sub jec t ,  and 
to teach it at a slower pace, bu t in Eng lish  and to take time to teach 
both the psycho logy  and the Eng l ish ?  This shou ld  be poss ib le at least 
fo r advanced level Eng lish . Psycho logy  is one of those sub je c ts  tha t 
A r ts  g raduates shou ld  be able to understand, and to teach a new su b je c t  
th rough  a fo re ign  language is to make the language meaningful to the 
studen ts .
Another approach would be to s imply  h igh l igh t  and teach the d if fe rences  
between sc ience in Eng lish  and sc ience in another language in the 
course  of normal teach ing  of Eng lish  language.
Where mathematics Is concerned, any ESP teacher weak in mathematics is
going to f in d  it extremely d i f f ic u l t  to cope with a completely d if fe ren t
approach, as is found in the F rench  education system.
But a great deal of mathematics is rea lised th rough  the verbal 
rea lisation system and cannot be dismissed by the language teacher 
as the re spons ib i l i ty  of the spec ia l is t  department. (Roe 1977 p30).
These verba l forms and the fundamental d if fe rences  ident if ied  in th is  
thes is , would not be too d i f f ic u l t  to teach, thu s  g iv ing  s tuden ts  a good 
foundation  upon which they  can learn the Eng lish  requ ired  in th e ir  
spec ia l ity .
The demands on an ESP teacher a re  high. The ESP teacher will need to 
teach the Eng lish  of sc ience ju s t  as in tens ive ly  and ju s t  as a c t ive ly  
as the teacher of general Eng lish  teaches the unders tand ing , speak ing  
and w r it ing  of non-sc ience top ics.
Conclusions 30.1
SECTION V DISCUSSION
C H A P T E R  30 
C O N C L U S I O N S
In the Eng lish  school in Tun is ia  it  was assumed tha t because s c ie n t i f ic  
language was constan t it would be poss ib le to teach sc iences accord ing  
to F rench  based cu r r ic u la  and textbooks with l it t le  d if f icu lty :  only the 
host language would change.
The re su lts  have shown tha t  such  an assumption is oversta ted . At 
school level the assumption is on ly  tenable fo r l in gu is t ic  fea tu res such 
as the symbols of the elements, the symbols and names of amino ac id s  in 
man, and the SI system of units. Symbols and other non-verba l devices 
are not necessar i ly  internationa l; s c ie n t i f ic  vocabu la ry  is sometimes 
s im ilar but not always.
There is a desire  in the s c ie n t i f ic  community fo r common s tandards, and 
a s ing le  in ternationa l way of communication. The p re ssu re s  w ith in  the 
European Community are towards increas ing  the areas where sc ie n t i f ic  
language is constant and in ternat iona l. The p re ssu re s  come not only 
from a des ire  to s tanda rd ise  fo r  the sake of m anu factu r ing , but also as 
a re su lt  of the p re ssu re s  to make the education systems more a l ike  and 
compatible. It is quite poss ib le  tha t in years to come sc ie n t i f ic  language 
will become more International.
To the teacher, the more in te re s t ing  question is to what extent the 
assumption of CSL is va lid . It is th is  breakdown into top ics  tha t is 
potentia l ly  more usefu l to a teacher than an overa ll statement: to know 
where the assumption is tenab le and where it is not. The re su lts  as 
summarised in f ig u re  25.2 are a good guide. For instance the pa rts  1 
'complete ly va lid ' and 2 'gene ra l ly  va lid ' mean tha t a teacher has no 
need to teach these areas, as it can be assumed such fea tu res will 
t r a n s fe r  between languages, leav ing ju s t  a few exceptions from section 
2 to be noted. Pa r t  5, 'complete ly in v a l id ’ can in con tras t  be taugh t in 
a formal way. It is the pa rts  3 'p a r t ly  va lid ' and 4 ' la rge ly  inva l id ' tha t 
are the hardest, and need the most care over an extended period of
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time. In pa rts  3 and 4 of f ig u re  25.2 each d if fe rence  needs to be 
cons idered separa te ly , genera lisa t ions are not poss ib le, and the forms 
and semantic f ie ld s  in a new language need to be incorporated  into the 
teach ing  programme.
The re su lts  gathered here would have been of immense in te re s t to the 
teachers  in the Eng lish  school if they  had been ava ilab le  to them at 
the time. Iron ica lly , it was the Eng lish  school s ituat ion  itse lf  tha t made 
poss ib le the gather ing  of much of the information presented in the 
resu lts . Knowing what some of the  d if fe rences are, where sc ience is 
in ternationa l and where It is not, and to what extent, would have saved 
the teachers  a lot of work. For instance, knowing why a d iffe rence  
ex is ts  in the de f in it ions of a s t r a ig h t  line would have enabled more 
informed dec is ions about what vocabu la ry  to use, how to stay  close to 
F rench  in Eng lish , and when it would have been p re fe rab le  to teach both 
languages, ra the r than adapt the Eng lish .
Much of Eng lish  teach ing  to sc ience  s tuden ts  (ESP) is at u n iv e rs i ty  
level. There fo re  it  could be argued  tha t these re su lts  are not much use 
to ESP. Th is  objection ignores the fac t  that school sc ience is 
foundationa l fo r much u n iv e rs i t y  science. When teach ing  a group of 
u n iv e rs i ty  s tuden ts  from severa l d isc ip l ines , It is the school sc ience 
tha t will be the common ground  between them. If d if fe rences  can be 
shown to ex is t in s c ie n t i f ic  language in Eng lish  and French  at school 
level, then these d if fe rences  will u nde rg ird  any o ther d if fe rences 
found w ith in  a g iven sc ience d isc ip l ine .
No doubt o ther d if fe rences  ex ist at the levels of symbols and words. A 
su f f ic ie n t  number have been gathered in th is  thes is  to show where CSL 
Is tenable and where it is not. Some areas, p a r t ic u la r ly  the co llocations, 
could benefit from cons ide rab le  more work. It is a matter of reg re t  tha t 
the names of enzymes has not been covered as the re  were few mentioned 
In the Tun is ian  books and sy l lab i.  Much of the s tu d y  of words has 
concentrated on those with d if fe r in g  semantic f ie lds: it would be 
p ro f itab le  to f ind  words with the same semantic f ie ld s  and connotations, 
yet with a d if fe ren t  form. S tuden ts  could then s imply  learn the new 
form and be con f iden t tha t they  could use such words in the other 
language as they do in the ir  f i r s t  language.
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Though the research has concentra ted on words and symbols, f re q uen t ly  
such a narrow focus has b rough t great depth of f ie ld  as deta ils se rve  
to encapsulate major d if fe rences  which go beyond a cons iderat ion  of 
ju s t  words and symbols. F u r th e r  work needs to be done to assess other 
communication levels, such as rheto r ic ,  sty le , grammar, and 'b roader 
concerns ' such as examinations, aims, contents and approaches of the 
cu r r icu la .
Sim ilar work to th is  the s is  could with p ro f it  be done between other 
language pairs, p a r t ic u la r ly  w ith in  the languages of the European 
community and in view of p re ssu re s  w ith in  it to make educational 
qua lif ica t ions and s k i l l s  t rans fe rab le .  The Arab world could benefit from 
the comparisons between A rab ic  and French, and A rab ic  and Eng lish .
There are two fundamental areas which need fu r th e r  work. A researcher 
with a mathematics background  needs to iden t ify  and assess the 
d if fe rences  between Eng lish  and French . Th is  thes is  has touched on 
some of the d if f fe rences , but my knowledge of mathematics is 
in su f f ic ie n t  to do th is  task .
Secondly, g iven tha t d if fe rences  do exist, more work needs doing to 
assess th e ir  s ign if icance . And th is  begs the question of s ig n if ic an t  
fo r  whom. For instance it would be in te rest ing , in o rde r  to ana lyse the 
p ract ica l s ign if ican ce  of the d iffe rences , to fo llow a cohort of pup ils  
from the Eng lish  school, and see how eas ily  they  adapt to u n ive rs i ty  
s tud ies  in French . It shou ld  also be poss ib le to f in d  F rench  s tuden ts  
coming to England and coping with sc ience in Eng lish . For comparison with 
A rab ic  the s ituat ion  of the Tun is ian  cu rr icu lum  being taugh t in A rab ic  
in the Scoles norm ales needs exp lo it ing.
The re su lts  are s ig n if ic a n t  in tha t a w idely  held assumption when 
stated un c r i t ica l ly  has been shown to be untenable. But to an ESP 
teacher, the question, as Ewer (1971) understood it s t i l l  remains: in what 
way are d if fe rences  s ig n if ic a n t  fo r a s tudent, and why? A teacher 
shou ld assess his s tuden ts ' needs which have to do with the ir  sc ience 
in Eng lish . If on ly  recogn it ion  and unders tand ing  Is sought, then for 
instance the re  will be no need to teach how to w r ite  formulae in o rgan ic
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chem istry  the Eng lish  way, s ince the d if fe ren t  s ty le s  of formulae 
appear to be read i ly  understood. But the other d if fe rences  a ffec t ing  
comprehension, p a r t ic u la r ly  the faux amis will need po int ing  out. A way 
to do th is  would be to g ive sentences as used in the questionna ire , or 
to get s tuden ts  to w r ite  sentences showing the co r re c t  Eng lish  usage of 
the faux ami in question. [1.]
But before an assessment of s ign if ican ce  can be made, the d if fe rences  
must f i r s t  be documented. So th is  thes is  has p rov ided  teachers  and 
course  w r ite r s  with some of the important d if fe rences  in sc ie n t i f ic  
language between Eng lish  and F rench  which have been documented and 
expla ined. Th is  the s is  p rov ides  some more of the hard experimental data 
upon which dec is ions as to what shou ld  go Into lesson materia ls can be 
based.
The re su lts  show that any school embark ing on a cu rr icu lum  in another 
language needs to know about the d if fe rences between the languages, as 
it Is not va lid  to a rgue  tha t  sc ience  or sc ie n t i f ic  language is the same, 
tha t on ly  the host language changes. The a lte rna t iv e s  to teach ing both 
languages are to adapt one language to follow the other, to decide to 
follow the Eng lish  completely, or to teach both languages. The choice of 
action depends on other than l in gu is t ic  reasons, though the l in gu is t ic  
fa c to rs  need to be known. There is also a need in such  c ircum stances 
fo r  native speaker teache r- t ran s la to rs .  T rans la to rs  themselves are not 
necessar i ly  going to know sc ience, so a better so lution is p robab ly  a 
team approach, of sc ience teacher and trans la to r .
It is also not poss ib le to a rgue  tha t mathematics, being based on 
symbols, is the one su b je c t  tha t  is the most independent of the host 
language, the re fo re  it can be the f i r s t  su b je c t  to be taugh t in a 
fo re ign  language. In Chapter 11 ‘ L in kw o rd s ’ I have argued tha t 
mathematics makes h igh l in g u is t ic  demands upon pup ils . It may well be 
tha t su b je c ts  re ly in g  less on l in kw o rds  and spec ia l is t  vocabu la ry  would 
be easier to teach in a fo re ign  language. But th is  ignores the polit ica l
1. Van Roey (1988) is a sou rce  fo r  such sentences, even though the re  is 
limited sc ience content. Robert (1984) g ives many phrases as examples 
of use, and these can with p ro f i t  be t rans la ted  into Eng lish , as was 
done when p repa r ing  the questionnaire.
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and h isto r ica l reasons why sc iences are taugh t in a fo re ign  language. 
T rad it iona l ly  in North A fr ica , F rench  has been the language of 
modern ity, of open ing into the western world. A rab ic  has been the 
language of h is to ry  and cu ltu re . There fore  fo r  reasons der ived  from the 
la rge r context it is p robab ly  not poss ib le to cons ide r tak ing  the 
a lte rna t ive  route of teach ing  humanities ra ther than sc iences th rough  a 
second language.
With relation to Cummins' work on language t ran s fe r ,  the re su lts  ind icate 
tha t s k i l l s  in one language will on ly  t ra n s fe r  to another language if 
the forms in the second language and the second language cu ltu re  are 
fu l ly  known. Th is  inc ludes know ing exactly where the sc ience is the 
same and where it is not.
The research has shown the need fo r  a con tra s t ive  approach in teach ing 
Eng lish  to sc ience studen ts , because on ly by comparing and con tras t ing  
will d if fe rences  be adequate ly  mastered, and the re  are a large enough 
number of d if fe rences  in the domain of sc ience to w a rran t  spec if ic  
attention.
F ina lly ,  the l is t  of l in g u is t ic  fea tu re s  cons idered g ives a framework fo r  
any fu tu re  ana ly s is  in o ther d isc ip l ines . In the f ie ld  of medic ine fo r 
instance, some work has a lready  been done, but teach ing  Eng lish  to 
medical s tuden ts  would benefit  from the broader cons idera t ions 
d iscussed  in th is  thes is , so tha t the ana lys is  can go beyond merely 
l is t ing  s c ie n t i f ic  words with th e ir  equ iva len ts  in another language.
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LETTER 1, REQUEST FOR PERMISSION TO DO RESEARCH IN THE TWO SCHOOLS.
(ThAsx vioa -submi-bted vi-iAh. a  ixt-t-te.il -tjAoin Da  CiaAh, head olj- -the. B-’lA.-ttnh- CouncML -in TunAa , 
-vtot-cng -tha-t I  v m  a. AeAeofich, tuden-t o f  -the- Un-iveAA-bty o{s SuAAey -in Bn-btain, and- -thoU- I 
vioa iieAexiAcJvinQ -in-to Education -in TuniA-ia " dariA le. cad'te. de. fa  Coop&na-t-ion TecJm-iqne.". 
The. tc-tten  commended my Ae.qiuzA-t in  ie-bten I ) .
Ivan Lowe 
Tunis, Tel:
le 22 octobre 1987
A Monsieur le Secretaire d ’Etat aupres du Ministre d'Etat de l’Education, de 
1 'Enseignement et de la Recherche Scientifique.
Monsieur,
Je vous serais reconnaissant de me permettre, ainsi que vous I'avez fait l'an 
pass6, d'assister aux cours de Sciences et de Mathematiques dans les deux lyc£es pilots 
de I'Ariana et Bourguiba.
Je vous rappelle que je fais un travail de recherche, en vue d'obtenir un Ph.D a 
l’Universite de Surrey, sur l'usage de langues secondes dans Venseignement des Sciences 
dans ces 1yc6es. Ma patronne k Tunis est Madame Souad E. Zaiane Jamoussi k la Faculty de 
Lettres et Sciences Humaines.
Pour cela je souhaiterais avoir la permission d'assister reguliferement pendant 
1'annee scolaire aux cours donn6s en preini&res et cinquifemes ann6es de ces lycees.
Dans Vespoir d'une r6ponse favorable je vous prie de croire en mes sentiments 
respectueux.
Ivan Lowe
SUMMARY OF THE REPLY
Letter received from Leila Bellalouna, on behalf of the Ministre de 1 'Education 
Nationals on 18 December 1987, addressed to Dr Clark of the British Council authorising 
attendance at science and mathematics lessons in the two schools and advising that I 
should contact the respective directrices direct.
LETTER 2, THANKYOU LETTER TO THE ENGLISH SCHOOL.
Tunis
20 June 1989
Dear Madame Soua,
I would like to express to you a huge "thankyou" at the end of my practical work for a 
Ph.D. These last two years have been extremely interesting and profitable, your staff 
have always been very kind and helpful and in a ways of a small return, I have done my 
best to assist them whenever I could.
As far as I now know, there is nothing that remains to be done except to write up the 
results as a thesis, which I expect to take at least a year. When I have finished, and 
hopefully passed the examination, I will of course write to you and inform you of the 
result.
Once again, thankyou for all your kindness and help, and I wish you, your staff and your 
students, every success in the future.
LETTER 3, THANKYOU LETTER TO THE FRENCH SCHOOL.
Tunis le 20 juin 1989
Madame la Directrice,
Je voudrais vous remercier pour Vaccueil que vous m'avez accord^ pendant les deux 
dernidres ann#es. Pendant ce temps mes recherches ont bien avance et je suis tres 
reconnaissant pour toute l'aide que j'ai re?u de la part de professeurs de votre lycee.
J’espere apr£s avoir 6crit la these, d'obtenir un doctorat, (Ph.D) et vous serez 
inform^e.
Une fois de plus je vous remercie et je vous prier d'agreer, Madame la Directrice,
1'expression de mes sentiments les plus respectueux.
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APPENDIX 2: INFORMANTS
(TE = English speaking informant, TF = French speaking informant)
English school
TEA British biology teacher. At least ten years experience. Degree in Botany. Worked 
in Tunis 1986-88
TEB Tunisian biology teacher
TEC Tunisian biology teacher
TEF British mathematics and computers teacher 1986-89
TEG British physics teacher 1986-7
TEH British physics teacher 1986-88
TEI British physics and computers teacher 1988-90
TEJ British biology teacher 1988-90
TEK Tunisian physics teacher
TEL Tunisian physics teacher
TEH Tunisian physics teacher
TEN Tunisian physics teacher
TEP Dr Graham Stott. British lecturer in Tunis until 1986
TEQ Dr Clark. Head of British Council Tunis until 1988
TER American linguistics researcher, Tunis, until 1986
TES British parent, whose children were in the French 
of whom did the Bac-C.
mission schools in Tunisia, boi
TET Tunisian physics teacher
TEU Tunisian teacher of English at the English school
TEV British mathematics teacher until 1988
French school and others
TFA French biology and computers teacher
TFB Tunisian biology teacher
TFC Tunisian physics teacher
TFD Tunisian physics teacher
TFE' French biology teacher
TFF Tunisian physics teacher
TFG Madame Jamoussi, Lecturer, University of Tunis, sponsor for authorisation to do 
research. Honorary supervisor in Tunisia 1987-89
TFH Mahdi Abdeljaouad. head of mathematics, then head 
7'Education et de la formation continue. Honorary
of the Institut Sup4rieur de 
supervisor in Tunisa 1987-89
TFI Ex deputy head at the English school, early source of ideas.
TFJ Mathematics lecturer at the Institut Superieur de 
continue.
7'Education et de la formation
TFK Bannour H. Lecturer in English, Sousse. Thesis on Tunisian Education.
TFL Deputy head, French school.
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APPENDIX 3: LESSONS OBSERVED
LESSONS OBSERVED. TERMS 2 & 3 1987 BIOLOGY
Teacher
Year
TFB
Y1
TEC
Y1
TEB
Y1
TFA
Y5
TEA
Y5
TEB
Y5
Meetings
Week
T11, 
T13
T12 T15 T14 T16 T177-15 Jan
18-26 Jan T18 T19 T21 T20
25-29 Jan T24 T22 T25 T26
1-5 Feb T29 T27 TEST T31 T30* T28* T32
8-12 Feb T35 T34 T37 T36 T38 T39
15-19 Feb T42 T40 T43 T41
T44
T45
22-26 Feb T48 T46 T50 T47* T49 TEST T51
29F-4 Mar T53 T52 T55 TEST T54 T56 T57
7-11 Mar T59 T58 T61 FILMS T60 T62
4-8 Apr T65
T67
T64
T66
T68
11-15 Apr T70 T72 T71 T73 T75
14-22 Apr T78 T79 T77
T81
TEST T80 T82
25-29 Apr TEST TEST T83* T84 TEST T87
2-6 May T88 T89 T92
9-13 May T94 T95 T97
16-20 May HOLIDAYS FOR PUPILS T98 .
23-27 May T99
T101
T100 T102
June 3rd: T103
TOTALS 12 9 10 16 10 12 32 = 101
Notes
* Indicates two hours of practical. Each lesson was an hour and each meeting two hours.
1. Few lessons were observed near end of term and beginning of term, as explained in 
Chapter 6 'Procedures' section 2.
2. Term officially ended in mid June for the pupils.
3. T103 included a long interview with the inspector for biology. T105 was a follow on, 
and the inspector took a prominent part in T82.
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LESSONS OBSERVED TERMS 4-6 1987-88
(P or Phy = phys ic s ,  C or Chem = chemistry)
Teacher
Year
Subject
TFC
Y5
Phy
TEM
Y5
P&C
TEN
Y5
P&C
TEK
Y6
Chem
TEL
Y6
Chem
TFF
Y6
Chem
TFF
Y6
Phy
Meet- 
i ng
Week
T20014 Nov
21 Nov T202*
T206
T209C T204P T206
28 Nov T210*
T213
T211P T212P
T215C
T219
5 Dec T218 T217P
T220C
T224P T226
12 Dec T221 * 
T225
T223P
2 Jan T228
9 Jan T229 T231
16 Jan T233 T232$
23 Jan T238 T241 T239 T236
30 Jan T244 T245 T245
T243
6 Feb. T247 T249 T248 T246 T250
13 Feb ( in c lu d in g  3 days 
o f vacation)
T255 T253 T253
20 Feb T257 T258 T259
27 Feb T261 T262 T260
6 Mar T265 T269 T268 T264
13 Mar T272 T276 T270
20 Mar T280
11 Apr i I -  
2 May
T273
T275
T277
T281-
T274
T278
TOTALS 8P 3Chem 6Phy 10 6 7 13 21 = 74
Notes
$ Meeting at the French school, not the English school as for all the other meetings.
1. The French school for TFF Physics was not in phase with the English school, as the 
English had done dynamics in the first term. In all other cases the lessons were 
roughly in phase.
2. In addition I saw one lesson of sixth year optics, (T235, on the 20 Jan 1989 TEL) and
two lessons of fifth year pressure (T234, 240 on the 20 & 27 Jan 1989 TET).
3. The time in meetings is a minimum, I attended other times and found nothing
interesting so have not reported them here.
4. The times do not account for all the work of administering the questionnaires.
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These re fe rences exclude notes made a f t e r  meetings w ith  
va r iou s  m in is t r y  o f f i c i a l s  in o b ta in ing  a u th o r is a t io n ,  the 
phone c a l I s  and other sho rt  d is cu s s ion s .
(REF = reference)
PERSONAL INTERVIEWS
REF Person Date Comments
T1 TFI 10.86 Ideas
T2
T3
T4
T5
T6
T8
B r i t i s h  
B r i t i s h  
B r i t i s h  
B r i t i s h  
Br i t i s h  
B r i t i s h
teachers
teachers
teachers
teachers
teachers
teachers
9.86 ) 
10.86 ) 
11.86 ) 
11.86 )
1.87 )
2.87 )
Planned Interv iews
T7 TEP, TEQ, TER 12.86 ) 
1.88
Informal d is cu s s ion s
T9 Mme Soua and s t a f f 5.87 D i r e c t r i c e ,  En g l ish  school
T33 TFH 2.88
T58 TEF 3.88
T69 TFJ 4.88
T76 TFH 4.88
T85
T93
T96
)
5.88)
)
)
Three lessons, and d is cu s s ­
ions w ith  teachers observed 
at another Lyc6e in 
Rue de R u ssie
T91 5.88 Meeting, B r i t i s h  and 
French teachers
T207 TES 11.88
T214 TEK 12.88
T216 TEJ 12.88
T222 TEF 12.88
T242 TEJ 1.89
T237 TFC 1.89
T254 TEF 2.89
T251 TFK 2.89
T271 TFF 3.89
T266 TEU 3.89
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APPENDIX 4: CONCEPT MAP
Presented below is a concept map of the English school in the setting of education in
Tunisia with special reference to definitions. The double and single lines have no meaning, they
are used solely for purposes of clarity. (See Chapter 6 'Procedures' Section 7 'Concept map'.)
Ultimately responsible for
THE MINISTER OF EDUCATION
Appoints team
Appoints
Equipment Personnel 
hire & fire
Directorate of Curricula 
and in-service training 
(ministry department)
Members of
University
professors
National Commissions 
-Programme-
Given to
Inspectors
Outside
courses
Tasks
Assist and 
assess 
student 
teachers
Supervise 
marking of 
examinations 
and finalise 
results
Responsible 
for the
implementation
Check contents of
Examinations 
setting of
Creates need for
Sets
Influences
Programme
content and philosophy '' 1
Determines
Sets
Influences
French textbook
Assist
& assess
Adaptation 
English 
school
Influences
Do the adapting
Use definitions
Definitions
Feeds
into
Uses
Science
lesson
Teachers
Give lessons
i
Diverse English/French
backgrounds Influence teaching
Influences
Create
expectations
Pupils
Sixieme
examination
Primary school: 
parents & 
other influences
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APPENDIX 5: HOURS OF STUDY
Hours of study per su b je c t ,  comparing the En g l ish  school E. 
the French school F. and a normal Lvc6e N.
( 'Year 1:1 ' r e fe r s  to year one term one, 'yea r 1:2 ' year 1 term 2, 
and 'year 1:3 ' year 1 term 3).
SUBJECT YEAR 1: 1 YEAR 1: 2 YEAR 1:£ YEAR 2
E F N E F N E F N E F N
A rab ic 4 5% 5% 4 4 4 4 4 4 5 5% 51/2
Re I ig io u s  and 
C iv i c s
1 3 3 1 3 3 1 3 3 1 3 3
Eng l ish 14 2 0 11 2 0 11 2 0 6 2 0
H is to ry 1 1 1 1 1 1 1 1 1 1 1 1
Geography 1 1 1 1 1 1 1 1 1 1 1 1
French 5 5 5 5 5 5 5 5 5 5 5 5
Maths 4 4 4 4 4 4 4 4 4 5 4 4
Phys ica l Sc ience - 1% - 1 11/2 - 1 11/2 - 2 1% -
Natura l Sc ience - 1% 11/2 1 1% 11/2 1 u/2 iy2 1% 1% 1%
Technology - - - 1 - - 1 - - 1 - -
A rt 1 1 1 1 1 1 1 1 1 1 1 1
Music 1 1 1 1 1 1 1 1 1 1 1 1
Home Economics 1 1 1 1 1 1 1 1 1 1 1 1
Computers 1 1% - 1 11/2 - 1 iy2 - 1 1 % -
Games 3 3 3 3 3 3 3 3 3 3 3 3
Tota l 37 31 27 37 30y2 25y2 37 301/2 251/2 35% 32 27
Appendix 5 Hours of study -2-
SUBJECT YEAR 3 YEAR 4 YEAR 5 YEAR 6
E F N E F N E F N E F N
A rab ic 5 5 5 3 3 3 3 3 3 3 3 3
Re I ig io u s  and 
C i v i cs
1 3 3 1 2% 2% 1 1% 1% 1 1% 1%
Eng l ish 6 2 0 5 3 4 5 3 4 5 3 4
H is to ry 1 1 1 1 1 1 1 1 1 1 1 1
Geography 1 1 1 1 1 1 1% 1% 1% 1 1 1
French 5 5 5 5 3 3 5 3 3 5 3 3
Maths 5 4 4 4 4 4 5 5 5 7 6% 6%
Phys ica l Sc ience 2 11/2 - 3% 3 3 5 5 5 5 5 5
Natural Sc ience 2 2 2% 2 2 2 2 2 2 2 2 2
Technology 1 - 3 1 - - 1 - - 1 - -
A rt 1 - - 1 - - 1 - - 1 - -
Music 1 1
Home Economics
Computers 2 m - 1 1% - 1 1% - 1 1% -
Games 3 3 ' 3 3 3 3 3 3 3 3 3 3
Total 36 30 27% 31% 27 26% 34% 29% 29 36 30% 30
Sources: T u n is ie  (1984 p52) fo r  normal schoo ls ,  Tun i s l e  (1987b in A rab ic)  
fo r  the En g l ish  schoo l,  and information  from TFL, May 1989 fo r  the French 
schooI.
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APPENDIX 6: CHEMISTRY 
QUESTIONNAIRES
(See also Chapter 18 'Chem istry  questionnaire '.)
Reproduced below, in a compressed format, are the o rgan ic  chem istry  
pa rts  of the quest ionna ires  g iven to both the Eng lish  and the French 
schools. The o r ig ina ls  had su f f ic ie n t  spac ing  fo r the answers of the 
pup ils . The f i r s t  two questions concern ing  the E and Z forms of b u t -2 -  
ene were w ithdrawn from use a fte r  in it ia l re su lts  had shown that 
s tuden ts  were on ly  confused between E and Z, and the re fo re  the 
formulae were not he lp fu l in te s t ing  the theory . In the mark scheme, 
each compound was ass igned  a l is t  of fea tu res which had to be p resen t 
fo r  a co r re c t  answer to be scored. Th is  mark scheme is noted below in 
tcn lp t  and is recorded  a fte r  the  f i r s t  set of questions only. At least 
one c lass in each of the fou r  se ts  was remarked at a later date to 
check the a ccu racy  of the m ark ing . Then each pup il, fo r each compound, 
was scored for, Eng lish  vers ion  r igh t ,  Eng lish  vers ion  wrong, F rench  
vers ion  r igh t.  F rench  vers ion  wrong, no answer. The re su lts  where 
Language 3 (L3) was wrong, and Language 2 (L2) was r ig h t  were isolated 
and compared with L3 r igh t ,  L2 wrong. The questions were answered 
under examination cond it ions.
THE QUESTIONNAIRE .
Organ ic Chem istry, Lyc6e Ariana. (E n g tith  s ch o o l, French, ven tion )
I would be g ra te fu l fo r your help in my research . You can help me by 
answer ing  the questions beiow. Please note my research has nothing to 
do with your tests , exams and devo irs . I can a ssu re  you tha t I will 
NOT g ive your papers to the teachers  and you will not get any marks 
fo r  these questions.
Please w r ite  ail the answers in the spaces prov ided .
YOUR NAME: CLASS NUMBER:
1. IMPORTANT: Do you own any F rench  s ixth  year Chem istry  
textbook? (ie from France  or from Tunis ia). YES/NO......
2. Do you ever read and use a F rench  s ixth  year Chem istry  
textbook. YES/NO.....
Written below are the names fo r some chemicals, w r it ten  in 
the F rench  s ty le . T ry  and draw the s t ru c tu re s  fo r these 
compounds.
3. Z but^ne-2 (C=C in  night place., canbon atonic, one.
CH3 on each 04 the. two canton atonic with a double, bond and 
on the. tame tid e , lop on. bottom)
4. E butene-2 04  ^ above but CH3 gnoupt annanged d-iagotrally)
5. butadiene-1,3 (C=C' a  in  night place, 4° un canbon atomt)
6. dibromo-1,2 m§thyle-3 butane {4oun canbon atomt, Bn Bn
CH3 ui night onden. 14 ttudentt mixed up Bn on C l in  
t h l t  on othen quettiont, th in  wat ignoned)
7. d ichloro-1,1 m ethy l-4  pentyne -2  {4iv e  canbon chain, with.
C=C in  night place, C l C l on end canbon and CH3 on 
4ounth canbon)
8. m6thyl-2 butano l-2 {4aun canbon chain, OH and CH3 on
tecond canbon)
9. dim^thyl-3,6 octyne-4  (tn ip le  bond, between ^tfpth and
4>ounth canbont, CH3 on thi.nd. and. tixth. canbon. Not 
concenned about numbent 04 hydnogen.
10. tr ich lo ro -4 ,5 ,5  pentad i6ne-1,3 {double bondt in  night .
place, C l on 4OUJt& 1 canbon, C l C l on 4t 4th  canbon)
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Organ ic Chem istry, LycAe Ariana. (Eng liAh scho o l, E n g liA h  venAion)
I would be g rate fu l fo r your help in my research. You can help me by 
answer ing  the questions below. Please note my research  has noth ing to 
do with your tests , exams and devo irs . I can a ssu re  you tha t I will 
NOT g ive your papers to the teachers  and you w ill not get any marks 
fo r these questions.
Please w r ite  ail the answers in the spaces p rov ided .
YOUR NAME: CLASS NUMBER:
1. How often do you read F rench  Chem istry, P h y s ic s  or 
B io logy textbooks? FREQUENTLY /SOMETIMES /RARELY  /NEVER
2. For each statement below state whether it is TRUE or 
FALSE fo r  you persona lly .
a) I f in d  it eas ier to read F rench  than Eng lish  TRU E/FALSE
b) I would l ike to read F rench  books but cannot a ffo rd
to buy them. TRU E/FALSE
c) I need to read French  books because TRU E/FALSE  
1. ,
2.
3.
d) i do NOT need to read F rench  books as I get all the 
information I need from the Eng lish  books and the 
lessons TRUE/FALSE
e) I do not have time to read other books TRU E/FALSE
(The. neAultA ptoirt. question 2 ane not pneAented in detail 
in thiA theA iA , they Aenved at -the. time, to cnoAACheeh -the. 
anA\ven to question 1) .
Written below are  the names fo r  some chemicals w r it ten  in 
the Eng lish  s ty le . T ry  and draw the s t ru c tu re s  fo r these 
compounds.
3. Z bu t-2 -ene
4. E bu t-2 -ene
5. 2methy lbutan-2-o l
6. 1 ,1 -d ich lo ro -4 -m ethy lpen ta -2 -yne
7. 4 ,5 ,5 -tr ich lo ropenta-1 ,3 -d iene
8. 1 ,2-d ibromo-3-methylbutane
9. buta~1,3-diene
10. 3 ,6-d imethy!octa-4-yne.
Chimie O rgan ique, LycAe Bou rgu iba  (Fnench Achool, English , ven^Lon)
Je vous demands de m 'a ider avec mes recherches, en rApondant A 
quelques questions. II n 'y  au ra  pas de notes, pu isque ces questions 
n 'ont rien a fa ire  avec vos examens et vos devo irs . E l ies vont §tre 
util isAes pour mes reche rches seulement, et ne se ron t pas donnAes a 
vos p ro fesseurs .
VOTRE NOM: VOTRE NUMERO DE CLASSE
1. E s t-ce  que vous avez jamais lu quelquechose en ang la is  
concernant la chimie o rgan ique? OUI/NON.....
2. Si vous avez rApondu <<OUI>>, qu 'e s t-ce  que vous avez lu?
Vous t ro u ve re z  e c r it  c i-dessous  quelques noms chim iques, Acris 
a la maniAre ang la ise . E c r ir e  les formules sem i-deve loppees ou 
developpAes.
(E ig h t queAtionA  we i^e then  g iven , the. Aame. oddest aA ton. the. 
E ng liA h  Achool Fnench venAion, bu t w n itte n  in  Eng liA h . Eon the. 
Fnench venAion A im itan  in A tn u c t io n A  wene. g iven , v tlth  the. Fnench 
veJtAion 4omnulae g iv en  in  t f ie  Aame onden oa the. Aec.ond te A t  a t  
th e  EngliAh. Achool)
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APPENDIX 7: PHYSICS 
QUESTIONNAIRES
(See a ls o  Chapter 23 'Q ues t ionna ire  on phys ic s ,  and graphs' and 
Chapter 24 'Student op in ions  on graphs q u e s t io n s ' . )
Lycde A r iana . (English. s ch o o l, Phy& icc)
i would be g ra te fu l once aga in  fo r  your help in my research.
You can help me by answering the quest ions below. I would 
l i k e  to remind you tha t the research has nothing to do w ith  
your t e s t s ,  exams and "d evo ir s "  and your teachers w i l l  NOT 
be g iven your answers.
CLASS NUMBER:........................
Question one.
A car s t a r t s  from re s t  and is  a cce le ra ted  un ifo rm ly  a t the 
ra te  o f 2ms~2 fo r  6 s .  The car then mainta ins a constant 
speed fo r  h a lf  a minute. The breaks are then ap p l ie d  and the 
car un ifo rm ly  retarded to re s t  in 5 s.
a) What is  the maximum speed reached? ( 2 x 6 =  12iiia->)
b) Draw a graph of what is  happening. Put time on the x -a x is  
and v e lo c i t y  on the y - a x is .  Use the graph paper attached
c) FROM THE GRAPH f in d  the TOTAL d is tance  t r a v e l le d .  Do your 
c a lc u la t io n s  on the graph paper.
(I expected a diagonal -tine- going piom -the, orlgin up to  
(6 ,12 ), a horizontal line, to  (36,12) and a diagonal line, to  
(41 ,0 ). )
/- A
/ \
/ \
/ \
/ \
/  A B C \
/  36m 360m 30m \
/ \
(The. area, under, the, graph in  -the, d is ta n ce  t r a v e l le d .  I t  l&  
ca .tcu la ted  nioct e a s i ly  by pJVAt d iv id in g  the. a rea  in t o  -two 
tr ia n g le * . and a rectang le , a* Ahovfn above., o r , by u* lng the. 
formula. 4o r  c a lc u la t in g  the. area. o4 a. -trapezium ,)
d) Using one or more of the formulae below, f in d  the to ta l  
d is tan ce  t r a v e l le d :
v = u + at x = ut + a t 2 v2 -  u2 = 2ax x = vt
2
Do your c a lc u la t io n s  here 
(T r ia n g le  A 4o/tmula. 2 o r  3 
B formula. 4
C fo rm u la  1 to  d e r iv e  a c c e le ra t io n ,  then 2 o r  3)
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Qu e s t  i on 2
40-
Ve io c i ty /m .s-1
20-
->t
Th is  is  an example of a v e lo c i t y - t im e  graph fo r  a body
moving w ith  uniform a c c e le ra t io n
a) What does the area underneath the graph represent? ( ie  
what e x a c t ly  is  t h i s  area?) {d lAtanaz tnaveM ed)
b) by using the graph ONLY c a lc u la te  the q uan t ity  tha t the 
area in question a) rep resen ts . W rite  your c a lc u la t io n s  
beside the graph on the graph paper.
c) Using a = v -  u and v2 -  u2 = 2ax
t
c a lc u la te  the q uan t i ty  tha t the area in question  a) 
represents . SHOW ALL YOUR CALCULATIONS
d) What does the s lope of the graph represent? (acceTe^a-tLon.)
e) What was d i f f e r e n t  about these questions to the ones you
are used to? Which method o f doing the c a lc u la t io n s  was 
e a s ie r  fo r  you, the method using the graph or the method 
using the a lgebra?  Why?
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Physique, Lyc6e Bourguiba (French Achoo-i, Fnench vexAlon  
phy^icA qpeAtlonA .)
{Note. ■that the, anAwex scheme, and. gmph. q ues tio n  2 axe, 
g iven  i n  the, E n g lis h  vexA lon above, and axe. no t ne.pxlnted 
hexe.) .
Je vous demande de m 'a ide r avec mes recherches, en repondant 
A queIques ques t ions , i l  n 'y  aura pas de notes, puisque ces 
quest ions n 'on t  r ie n  a fa  i r e  avec vos examens et vos 
d evo irs .  E i l e s  vont e t re  u t i l i s e s  pour mes recherches 
seulement, e t ne seront pas donnees a vos p ro fesseu rs .
VOTRE NOM: VOTRE NUMERO DE CLASSE
Su je t 1
Une v o i tu re  au repos demarre et a cce ie re  uniformement avec 
une a c c e le ra t io n  de 2ms~2 durant 6 s . Ensu ite  la  v o itu re  
continue a une v i t e s s e  constants durant 30 s, pu is  e l l e  
dece idre uniformement pendant 5 s ju squ 'a  I ' a r r e t .
a) Q ue lle  e s t  la v i t e s s e  maximale a t t e in te ?
b) Representer sur le pap ie r  m i l l im e t r e  un graphe dans
Iequel I 'a b s c is s e  represente le temps et I 'ordonnee 
represente la v i t e s s e  (de la v o i tu re ) .
c) En u t i l i s a n t  vo tre  graph trouver la d is tance  to ta le
parcourue. E c r i r e  sur the pap ie r m i l l im e t re .
d) En u t i l i s a n t  une ou p lu s ie u r s  des formules c i-dessous ,  
c a lc u le r  la d is tance  t o t a le  parcourue:
v = u + at x = ut + a t 2 v 2 -  u2 = 2ax x = vt
2
ECRIRE I C l :
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Su je t 2
40-
V6 loc i t6 /m .s - i
20-
->t
Ce graph est un exempla ire d 'un diagramme de v i t e s s e  pour le 
moblle avec a c c e le ra t io n  constants
a) L ' a i r e  au-dessous de la  courbe a une s ig n i f i c a t i o n .
Que lle  es t c e t te  s i g n i f i c a t i o n ?
b) En u t i l i s a n t  seulement le graph, c a lc u le r  la grandeur que
ce tte  a i re  en question  a) represente . E c r iv e r  a cot6 du
graphe.
c) En u t i I  isan t:  = v -  u and v* -  u2 = 2ax
t
c a lc u le r  la grandeur que l ' a i r e  en question  a) represente. 
MONTREZ TOUS VOS CALCULS
d) Q ue lle  est la  s i g n i f i c a t i o n  de la pente de la  courbe?
e) Vous voyez i c i  que les quest ions sont f a c i l e ,  mes e c r i t e s
d 'une au tre  manidre que d 'hab itude . J 'a im e ra is  b ien a v o ir  
vos idees la dessus. Q ue lle  m§thode de re s o lu t io n  es t p lu s 
f a c i l e  pour vous? Pourquoi?
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APPENDIX 8: PHYSICS OPINIONS
Note that more than one opinion was often expressed therefore the numbers are larger 
than the numbers of pupils.
Heading English 
school
French
school
Al Easiest is graphs 38 20
A2 Easiest is equations 27 47
A3 Both easy, ambivalent 13 3
BI English clearer, simpler, better 
explanation
39
Bib French is simpler 1
B2 'exercises' are different 14
B3 Same words, English and French 2
Cl Tunisian questions are clearer 5
C2 Questionnaire methods seen as
clearer, no need to learn formulas 6
C3 Liked guided format, clear Q's 1 3
C4 Liked use of graphs 2
C5 Shouldn't give formulas, too guided 2 2
C6 Little difference 2
D1 Should have put Q2 first 2
D2a Algebra is more accurate, 
graphs can make mistakes
7 2
D2b Algebra is less accurate 4 0
D3 Symbols new, need defining 1
D4 other
0 No answer 10 27
Below is a representative sample of the opinions given by the French school pupils to
the broad question, as to which method they preferred and why, for the physics
questions.
Classification, student, opinion
\
C3 1.3 Cette methods est plus facile, parce que les questions sont bien posees et 
personnellement j'ai compris mieux que d'habitude.
A2 1.7 La mSthode d'equations est plus facile que celle du graphisme.
C3 1.8 Je vois que cette m6thode est plus facile parce qu'elle est plus guide et plus
p6dagogique. L ’61 eve sait d'avance ce qu’il va calculer.
B2 1.14 La methode que nous avons utilise en cours ressemble beaucoup 6 celle-ci
malgr6 la difference qui existe entre eux. Je pense que les deux m6thodes sont 
faciles.
Cl 1.16 La manidre d ’habitude est meilleur parce qu’on comprend mieux et on rests pas 
a demander que signifie [?] ou autre. Je pr6f6re les exercises ou les 
questions sont en ordre et clairement pos6es.
BI 1.17 Comme vous dites les questions sont 6crites d'une autre maniere que
d'habitude, mais, au contraire elle ne sont pas facile. Personnellement je
n'ai pas su faire les questions parce que je n'ai pas saisie le but de ces 
questions. Je prefers que les questions soient posdes clairement, cAd qu'on 
comprend facilement ce qu'on nous demande, par exemple: on demande de calculer 
puis dAduire ou conclure,
A6 2.2 Je suis habitu6 a 1'autre maniAre, done elle m'est peut-etre plus facile. Mais 
cette maniAre aussi, genre questionnaire, est int6ressante.
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A6 2.3 On n'est habitue A ce genre de resolution.
A1 2.4 La mAthode grahique. En effet en prenant des mesures, 1'eleve arrive a
assimiler son cours beaucoup plus bien, Ceci dit, en manipulant les 
experiences chaque AlAve pourrait assimiler tout son cours dans la classe. 
Alors que la mAthode thAorique laisse 1'AlAve indifferent ou cours dans la 
classe.
Cl 2.13 1'autre mAthode de resolution est plus facile car elle est plus precise et y
on utilise des formules et les thAoremes vus au cours.
A2 2.23 Je prAfAre la mAthode thAorique c'est A dire la 2^,I,e mAthode car on rAussi A
A3 avoir des rAsultats plus prAcis et plus proches de la rAalitA malgrA
D2 1'incertitude que porte la physique.
A3 3.3 Je pense que la mAthode thAorique est plus facile que celle graphique. En
effet, on peut facilement se tromper en graphique (si la courbe est ratee,
tout est rate) alors que pour la thAorique, il suffit d'appliquer des
formules. De plus, je suis plus habits A cette mAthode thAorique.
C6 3.6 Je croix que la methode qu'on utilise est parfois des repetitions du cours 
(roAme dans votre questionnaire!) Mais je trouve dans votre mAthode quelque 
chose de nouveau: la recherche personnelle des choses qu'on a pas eu la chance 
de voir en classe.
D4 3.7 Parmi ces questions il y a plusieurs qui sont faciles. La difference entre ce 
petit test et les controles qu'on a 1'habitude de faire c'est que dans cette 
sArie de questions il y a des applications du cours et il y a 1'exploitation 
des courbes. Ce melange entre le cours et le pratique est interessant.
D3 3.12 Nous avons une autre notation propre a nous que tous les Aleves du lycee
comprennent, ou generalement tous les Aleves de la Tunisie coinprennent, alors 
si vous voulez utiliser d'autres lettres pour definir une meme chose il faut 
definir d'abord qu’est ce que representer cetter lettre sinon on comprend rien 
surtout dans les formules que vous avez donnAe.
D1 3.15 La premiAre remarque qu'on peut faire ces exercises sont interessants et
A1 nouveaux. C'est la premiere fois qu'A partire de l'aire on peut arriver a
calculer la distance parcouru par un mobile. C'est pourquoi, je pense que le 
sujet 1 doit etre apres le sujet 2. Je pense que les 2 inethodes de resolutions 
sont bonnes et interressantes.
Cl 3.16 A mon avis je crois qu'il ne faut pas donner les formules de resolutions du
problAme, d'une part et d'une autre part meme si les questions sont faciles je 
pense qu'elles sont moins comprehensibles par les Aleves c'est pourquoi je 
demands un peu plus de precision.
A2 3.18 Je pense que la 2®me mAthode de resolution est plus facile, mais la l^re me
plait plus car on n'a pas de formule A appliquer mais on doit rAflechire pour 
trouver une mAthode de rAsolution.
A2 3.20 La 2^me mAthode bien sure car tout est clair our le 2elne ou ils nous guide A 
la lere c'est un peu vague.trouver le rAsultat alors que pour la lere c'est un peu vague
C2 3.21 Cette mAthode est plus facile car on a pas besoin d'apprendre le cours et les
formules mais seulement de comprendre les phAnomAnes physiques.
C5 3.22 J'ai bien aimA cette mAthode de calcul d ’aire nAanmoins je trouve qu'on est 
trop guidA dans ces questions.
C2 3.50 Cette mAthode est bien parce que les questions sont simplifiAes et mieux 
adaptAes pour 1'AlAve.
A5 3.51 Personellement, je pense qu'il n'y a pas une trAs grande diffArence entre les
C3 deux mAthodes si ce n'est une autre maniAre de notation, (v -> a, vo -> u).
C6 NAanmoins, je pense que dans cette mAthode, il y a une certaine suite logique
A suivre dans les questions. Par exemple, pour le sujet 1 A la question d pour 
calculer la distance parcouru on a eu besoin de a). Pour nos sujets A nous,
parfois on n'est pas guidA et on nous donne pas les formules. Cette mAthode de
rAsolution est done plus facile.
A6 3.53 En ce qui me concerne, je crois que je ne peut pas donner mon avis parce que 
je ne suis pas habituA A cette maniere de poser les questions, c'est pourquoi 
je trouve que la fagon habituelle de les poser est plus significante,
A6 4.3 Je prefere de loin la methode classique de resolution, en effet les questions 
sont plus claires et directes, tandis que cette methode, du tout originale, me 
montre pas trAs bien la ou 1'on veut arriver: c'est une methode indirecte et 
assez compliquAe.
A2 4.16 Utiliser les formules pour resoudre une question est plus facile car elle 
donne des resultats plus □  et plus exact que celle de la methode 1).
A2 5.5 La mAthode d) de l'exercise 1 et c) de 1'exercise 2 sont les plus faciles [IL 
ie equations]
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A3 5.6 Vous voyez bien qu'un changement de la maniere de poser les questions cree un 
certain probl6me dans la resolutions car on est habituer a une seule et et 
unique maniere de resolution. La methode de resolution la plus facile pour moi 
est la methode g^nerale, parce qu'elle est appliquable dans tous les 
exercices.
A6 5.2 Je vois bien que les questions sont faciles mais la maniere de poser les
questions laisse les eleves un peu perplexes devant ce changement de maniSre.
Ce n'est qu'une question d'habitude autrement n'importe quelle methods de 
resolution est bonne si 1‘on parvienne a la comprendre parfaitement. Je crois 
que ce changement est benSfique puisqu'il permet de tester les connaissances 
d'une autre maniere car ce changement ne doit pas etre un obstacle devant 
l'SlSve. Cl.]
Al 5.13 La methode graphique est plus facile car on comprend ce qu'on fait, le dessin
est un outil qui aide beaucoup a raisonner. '
A6 5.15 Ces questions sont bonnes dans la mesure 0C1 elles invitent 1‘eleve a 
r6flechir, a imaginer et S se rapprocher de la pratique (courbes, 
signification de 1'aire du triangle). Je prefdre les questions 1& 0C1 il y a 
peu de calculs mais surtout de 1'imagination de de la pratique. La methode de 
resolution de la classe est plus facile que votre methode pourtant elle n ’est 
pas meilleur ell nous parait plus facile tout simplement parce que nous y 
sommes habituds, alors il vaudrait mieux nous habituer A une autre methode, la 
votre par example.
A2 5.19 Je crois que la resolution avec les formules de cours est plus facile car
D2 -on peut faire beaucoup de fautes dans dans les graphiques ce qui donne des
calculs inexactes
-1'utilisation des formules est plus pratique et plus sOre. Cependant, les 
graphes resument les resultats et les donnent plus nettement.
The English school
Note how the question was phrased slightly differently (Appendix 7 page 4)
Al 1.1 Using the graph seems to be the better method because its simpler and doesn't 
lead us to stupid mistakes such as in calculations when solving mathematically.
A2 1.3 These questions can be answered separately. We are used to do problems of 
dynamics. The Method using algebra is easier for me. I've never done such 
calculations using a graph while studying dynamics.
Al 1.4 Using the graph is easier because it avoids complex calculations and theorums.
A2 1.6 Algebra because I'm used to it.
A2 1.7 Using the algebra because this method enables us to feel physics and the
experimental physics whereas using the graph we can't have a real idea about 
the problem.
A2 1.9 Using algebra, because I'm used to it, but I think its stupid, it is just 
applying rules while as using the graph is more clever and interesting.
A7 1.10 The method using the graph was easier because you don't have to think much
about the calculation, but it is more convincing to use algebra, the ideas are 
clearer.
A7 1.16 In fact using the graph is easier but with algebra I'm more confident of the 
result.
A2 1.17 Algebra, calculations are much precise.
Al 1.18 I find the graphical method much easier to use because it is simple, non­
misleading and quick.
D2 1.22 Using algebra because the graph may not always be accurate.
Al 2.14 In all the exams I had most questions are based on the techniques you possess
of algebra, the use of graphs is rare, if I don't say absent. Well I think that 
the use of graphs is simpler and it saves time.
Al 2.18 The difference is that the questions we are used to have concerns only the
method of calculations. The method which I think is easier for me is the method 
using the graph because there is no complicated calculations and we could get
the results easily with no mistakes and in a short period of time.
1. This pupil is saying that there is a difference between science in English and
French, that science is not fully international, since internationalness implies the 
same methods used, and here the pupil sees a clear difference between the approach 
in the questionnaire and the approach in the lessons.
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A2 2.19 I think they are wore or less the same but these ones do escape from the usual 
boring calculations to ask for new things as to use the graph for finding the 
answers. This doesn't mean that we've never encountered such exercises but it 
means we don't do them as frequent as those with calculations. I found the 
method using algebra easier because I'm used to it.
A2 2.22 These questions are very precise. We are used to general questions in which we 
say all what we know. Using algebra method is easier because we are used to 
that (application only). Since we have studied the chapter before know the 
primitive and before practicing studying graph, but I think studying from 
graphs is better because it helps you to think and to understand what one is 
doing and what's the purpose of doing so not just applying some rules we have 
to remember.
Al 2.17 The questions I used to do are much more difficult. The method of using the 
graph is better because it makes us use our brains.
A7 3.1 The method using the graph but we are not very used to it that's why the method 
using algebra seems less difficult to me.
D4 3.3 There is no difference between the questions and the ones I am used to. Using
D2 algebra is easier for me.
Al 3.13 These question are very easy according to the questions we used to be given.
The way of using the graph in calculations was easier.
Al 3.15 The method of using the graph was easier because I avoid calculation mistakes.
D2b
Al 3.19 The methods are simple methods of calculation. The method using graph was the 
easiest because when I first learnt about kinematics it was with an english 
teacher so I was attached to that first way.
Al 4.4 I was taught by an english teacher who only uses graph for his calculations but
I completely disagree with this method in doing exercises even though it is much
more easier than algebra. We have to know that we are in the 20tn century where 
we should do every thing as quickly as possible and saving money (not using a
graph paper which costs money) and this is found mainly in the algebra way. But
we can learn the other way to be used in very complicated motions to do our 
approximations, CIL 'motion' refers to the cases of motion and their formulae].
A2 4.2 From the graph vie calculate all the values, but I think using algebra is better
D2 than using a graph, because a graph can mislead the pupil and sometimes 
graphs are complicated.
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APPENDIX 9: FAUX AMIS 
QUESTIONNAIRE
(See a ls o  Chapter 8 'Faux am is ' Sec t ion  C ) .
TIvLa quextionna-lxe viola adm-iniAtexed a t -the, EngliAh. Achool o n ly . Lack 
04 -tune, pxevented it A  u a c  a t the. Fxench Achool, even though the,Lx 
EngliAh v/oa pxobably good enough, to  attempt thiA  Aection,
The A numbexA axe Aupplied hexe, a a ariAVtex numbexA. They v/exe not UAed 
In the vexAton the p u p t l A  had, but we’ve. UAed la te x  to  tabu late  the  
xeAuttA, PuptlA had to  v/xtte the xequixed. wondA in  the AentenceA in  
4u l l ,  a m u ltip le  cJioice type 04 anAviex vioa not aAked. -{,ox.
WORDS IN SCIENCE
I would be g ra te fu l once again fo r  your help in my research.
You can help me by answering the questions below. P lease 
note that my research has noth ing to do w ith  your te s t s ,  
exams, and "d e vo ir s " .  I can assure you that you w i l l  NOT get 
any marks fo r  these quest ions .
P lease w r it e  a l l  your answers in the space prov ided.
YOUR NUMBER;
1. G ive the En g l ish  fo r  the fo l lo w in g  French words;
a) Ing^nieur d le c t r i c i e n  e le c tx lc a t engineex
b) La masse sp b c if iq u e  denAity
c) Le chronometre (as used to measure in te r v a ls  of time)
Atopelock ox Atopwatch
d) Le c r i s t a  11 in lenA
e) La dens ity  Apect^ic denAity
f) L 'o rd re  de grandeur oxdex 04 magnitude
ie >Y *  *  *  Tk *  Yt  t t  ie ie it ie * * * * * * * * * *  ie *  *  *  *  * * * * * * * * * * * *  *  *  *  *  *  *  *  *  *  A  * * * * * *  ic ie *  *
In the fo l low in g  quest ions there are sentences to f i l l  in 
w ith  the m iss ing  word. For each question use one of the 
p o s s ib le  words g iven f i r s t .  Use the word which is  most 
I ike Iy to be c o r re c t .  Each of the "p o s s ib le  words" may be 
used once, more than once, or not a t a l l .
2. P o s s ib le  words: A1 experience A3 experiment
A2 experienced A4 experimented
Sentences to f i 11 in
a) The A3 expeximent showed that water b o i l s  a t  100°C.
b) Sc ience is  b u i l t  on obse rva t ion  and A3 expeximent .
c) He is  an A l expexienced  docto r.
d) Th is  is  an A3 e x p e x i m e n t  you must never repeat a t  home.
e) The >13 expeximent was se t up as above.
f) I had a most unpleasant A l expexience  yesterday.
g) Learn ing b io chem is try  can be a d i f f i c u l t  At expexience.
h) Recent ly , some people in Tun is >14 expexienced a small 
earthquake.
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3. P o s s ib le  words A1 humid A2 hum idity A5 damp A6 dampness
A3 moist A4 moisture A7 wet A8 wetness
Sentences to f i I I in:
a) In the ra in y  season in Senegal the A2 humidity can, on 
some days, reach over 80 percent.
b) When she entered the room, i t  f e l t  opp re ss iv e ly  A1 humid. 
/A5 damp
c) To wipe the ta b le ,  use a A5 damp /  A7 v/et c lo th .
d) The d e l ic io u s  cake was very  A3 molAt, not dry a t a l l !
4. P o s s ib le  words: A1 breath A4 r e s p i r a t io n
A2 breath ing  A5 r e s p i r in g
_ A3 r e s p i r a to ry
Sentences to f i l l  in:
Emergency! Your f r ie n d  has stopped A2 bweatiilng.
To re s to re  h is  A2 bnexxth-ing (A4 neAplutatlon) and to save h is  
l i f e ,  someone needs to use a r t i f i c i a l  A4 JieAptmtlonl 
The A3 neApinatoKy system inc ludes the lungs, the trachea 
and the b ronch ia l t ree .
5. P o s s ib le  words:
A1 average A4 passmark A7 median
A2 c la s s  average A5 moyenne
A3 mean A6 mode
Sentences to f i  II in:
a) In T u n is ia ,  to pass an exam, one has to get a t least 
10/20. Th is  is  c a l le d  the A4 paAAmaxJt
b) The A3 mean /  A1 average, of the r e s u l t s  o f the c la s s  is
c a lcu la te d  by t o t a l l i n g  a l l  the marks obta ined, then 
d iv id in g  t h i s  to ta l  by the number of p u p i ls  in the 
c la s s .
c) At the end of the year, the best student had the marks
15,15,16,16,17,17, so h is  A3 mean /  A1 average /A1 
median mark was s ix te en .
d) In England, i f  an exam is  d i f f i c u l t ,  the A4 paAAmank. is  
lowered so that le ss  p u p i ls  f a i l .
6. P o s s ib le  words A1 s e n s i b i l i t y  A4 s e n s ib le
A2 s e n s i t i v i t y  A5 s e n s ib ly
A3 sens i t i ve 
Sentences to f i 11 i n :
a) To rece ive  rad io  programmes from England one needs a very 
A3 AewUtlve short-wave rad io .
b) Some people are very  A3 Aen&illve to c r i t i c i s m .
c) The A2 Aen&Vtlvity of pH paper is  lower than tha t o f a pH 
meter.
d) He had very A3 A e n A lt lv e  fe e t .
e) A A4 AenAlble. student w i l l  s tudy the information
c a r e fu l l y  before beginn ing to answer the question  paper.
f) When f low e rs  turn  t h e i r  heads to the l ig h t ,  they are 
showing A2 AenAltlvtty  to t h i s  s t im u lu s .
g) Th is  person is  complete ly  r e l i a b le  and A4 AenAlble., and
p e r f e c t ly  capable of doing the job w e l l .
7. A l l  the quest ions so fa r  have been ask ing you about "faux 
amis" or "faux f r e r e s " .  Can you g ive  any other examples that 
you may know o f ,  p a r t i c u l a r l y  from natura l sc ience s  or 
phys ics  or chem istry?
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APPENDIX 10: FAUX AMIS RESULTS
(See a ls o  Chapter 8 'Faux amis' Sec t ion  C. Th is  appendix g ives  the 
numerical data of the r e s u l t s  to the ques t ionna ire  on faux amis, and 
the r e s u l t s  of question  3 in Appendix 11 where p u p i ls  were asked to 
score  themselves fo r  how confus ing  they found f iv e  we ll known 
d if fe re n ce s  between En g l ish  and French.)
THE RESULTS OF THE QUESTIONNAIRE IN THE ENGLISH SCHOOL ON FAUX AMIS 
* RIGHT ANSWER $ SECOND POSSIBLE RIGHT ANSWER
QUESTION 1: VARIOUS TRANSLATIONS
RIGHT WRONG 0 ITEM
a 11 66 12 Ingenieur d e c t r i c i e n
b 18 63 8 La masse sp e d  f i  que
c 7 80 2 Le chronomdre
d - 48 41 Le c r i s t a  11 in
e 4 83 2 La d ens ity
f - 36 53 L 'o rd re  de grandeur
QUESTION 2: EXPERIENCE
A1 A2 A3 A4 0
a 1 0 *COCO 0 0
b 30 0 54* 0 5
c 2 «bCO 1 5 1
d 30 0 53* 0 6
e 2 0 85* 0 2
f 79* 1 9 0 0
g 71* 1 11 3 3
h 3 57* 1 26 2
QUESTION 3: HUNIDITy
Al A2 A3 A4 A5 A6 A l A8 0
a - 72* - 4 1 1 3 4 4
b 43* 2 13 1 14* - 8 - 8
c 1 - 3 1 40* 2 40* 1 1
d 8 - 38* - - 15 - 23 5
QUESTION 4: BREATHING
Al A2 A3 A4 A5 0
a - 85* 1 - 3 -
b 63 5* - 18$ 1 2
c 3 16 4 53* 12 1
d - 1 85* 1 2 -
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QUESTION 5: AVERAGE
A1 A2 A3 A4 A5 A6 A7 0
a 16 1 - 53* 18 - - 1
b 27 56 - - 5 - - 1
c 65* 1 1* 3 5 1 12 1
d - 2 1 65* 4 10 3 4
QUESTION 6: SENSIBLE
A1 A2 A3 A4 A5 0
a - 1 77* 9 - 2
b - - 47* 42 - -
c 11 77 - - - 1
d - - 63* 24 - 2
e - - 17 70* 2 -
f 23 62* 2 - 2 -
g 1 - 10 75* 3 -
THE RESULTS OF QUESTION 3 'CONFUSION RATINGS'
CONFUSION RATINGS
Students were asked to ra te  each word by i t s  level 
of con fus ion . 1 = Never 5 = Always.
As few students used scores 2-4, the scores  are 
abridged as below.
YES 2-
* 
O 
1 00
LOCO 
1 LU So5
I 53 8 3 2 Decimal symbol
I I 14 17 2 30 Degrees K e lv in
I I I 47 5 5 9 Humi di ty
IV 4 12 6 42 S p e d f ic  D ens ity
V 20 8 8 27 Dens Ity
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APPENDIX 11: VIEWPOINTS
APPENDIX 11 a ENGLISH SCHOOL: TEXTBOOKS, GEOLOGY, SCIENCE, DIFFERENCES 
BETWEEN ENGLISH AND FRENCH
YOUR VIEWPOINTS
1. There are B io log y ,  Ph ys ic s ,  Chemistry, and Maths books, 
in E n g l ish ,  in the I ib ra ry .
a) How freq uen t ly  do you use them?
FREQUENTLY/SOMETIMES/RARELY/NEVER
b) What s im i l a r i t i e s  and what d if fe re n ce s  do you f in d
between books in En g l ish  and books in French (from
T u n is ia  or France)?
S im i l a r i t i e s  
Pi f fe rences
c) Which books do you p re fe r?  Why?
d) Is the on ly  important d i f fe re n c e ,  that the 'programmes'
are d i f f e r e n t ?  YES/NO
e) What d i f fe re n ce s ,  and what s im i l a r i t i e s  e x i s t  between the
su b ie c ts  o f B io log y ,  Phys ic s ,  Chemistry and Maths taught in
E n g l ish ,  and these same su b je c ts  taught in French?
Pi f fe rences  
S im i la r i  t i e s
2. In the fou rth  year, you s tud ied  Geology through Eng l ish  
or French. In the f i f t h  year you d id  some Geology in your 
Geography lessons, taught in A rab ic .
a) What were your impressions and fe e l in g s  about the change 
of language? (use the back o f t h i s  sheet i f  you wish)
b) Which language d id  you p re fe r  to study Geology in? 
ARABIC/ENGLISH Why?
c) What d id  you f in d  was he lp fu l about t h i s  change of
languages?
d) What d id  you f in d  was unhelpfu l about t h i s  change of
languages?
3. The fo l lo w in g  d if fe re n c e s  e x i s t  between French and 
En g l ish .
Column a) Did you know about t h i s  d if fe re n ce  before YES/NO?
Column b) For each example below g ive  a score o f between 1-5 
fo r  how confus ing you found the d if fe re n ce  BEFORE YOU READ 
THIS. 1 = never confused 5 = always confused.
French En g l ish  Column a) Column b) your score
I 0,5 0 .5  YES/NO I ____
II 73°K 73K. (ke lv in s )  YES/NO I I . . .
III "hum id ity" damp, m o is t, humid YES/NO I I I . .
IV La Dens ite  s p e c i f i c  g r a v i t y  YES/NO IV. . .
V La Masse d en s ity  YES/NO V ____
sp e c if iq u e
Can you g ive  any more examples of what has confused you?
4a) What is  meant by <<studying something s c i e n t i f  i c a l I v >>?
b) What is  the oppos ite  of <<scientific>>?
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APPENDIX 11B FRENCH SCHOOL GEOLOGY & SCIENCE 
Questions supplemental res
1. En quatridme annee vous avez 6 tud i6  la geo log ie  en 
F ranga is  (dans vos cours de Sc iences N a tu re ! le s ) .  En 
cinquiAme annde vous avez § tud ie  la geo log ie  dans vos cours 
de geographie, mais c e t te  f o i s  en Arabe.
a) Q u 'es t-ce  que vous avez ressen t i et pens§ A I 'Sgard  de ce
changement de langue?
b) Q ue lle  langue vous avez p r6 fd r§  pour i 'A tude  de la
geo log ie? FRANQAIS /  ARABE Pourquoi?
c) Q u 'es t-ce  qui A t a i t  ut i Ie  pour vous, ou I nut I l e , dans ce
changement?
Uti le 
I nut i le.
2a). Quel sens donnez-vous a <<Etudier quelquechose 
sc ientiflquement>>?
b) Quel est le c o n t ra i r e  de << sc ien t if ique> > ?
Appendix 12 Questionnaire: subjects & texts -1-
APPENDIX 12: VIEWPOINTS 
-SUBJECTS AND TEXTS
1. INTRODUCTION
The pupils at the English school had had contact with the Anglo-Saxon approaches to 
science, as well as the French/Tunisian approaches. This had come through change of 
language, translated texts, lessons taught by Tunisian teachers who had spent at least a 
year, mainly in England, but at least one teacher had been to America. The English 
department was also, by common consent of the British expatriates, excellent and 
progressive. There were also British teachers there and the library was relatively well 
stocked with books in English, and sometimes there were videos available in English.
But the basic textbooks in science were translated and adapted from the Tunisian 
textbooks and translated texts were the main source of material for the pupils. French 
texts were readily available, and, as the questionnaire shows, were used to some extent 
by the pupils.
When they [pupils] do seek extra material in English books [from England or USA] 
the stuff is different enough to cause confusion. 'I looked it up but it was not 
the same'. 'The exercises tend not to fit the Tunisian way of doing things.'
(T9:27) (A teacher reporting what children said on this question).
This part of the questionnaire illustrates the sort of investigation that could be done 
to test the levels of CSL other than words or symbols.
2. SUB-HYPOTHESES
If CSL is valid, then when questioned, the pupils will not perceive any differences between 
subject, or a textbook in English and in French. Any perceived differences are evidence 
against CSL.
3. RESULTS
To the question, 'Is the only important difference that the 'programmes' [1.] are 
different YES/NO ' the replies were: YES:12 N0:67 0:9.
Twenty-seven pupils said that French was more theoretical, and English more practical.
(A2)
Six (at least) said that the subjects had the same concepts and examples and 
information, (Al)
Thirty-nine said that English was clearer, simpler, better explained with only one 
saying this for French. (Bl)
Fourteen commented how the exercises were different, usually simpler, in English though 
there was some limited comment on the exercises in English being more related to the 
practical.
A. DISCUSSION
While comments about the English texts being generally simpler, may in part reflect the 
difficulties a developing country has in getting good clear national texts published, I 
suspect there is more than that involved. English texts do stress less the mathematics 
and more the explaining of the phenomena. A significant number, 31% freely pointed out 
that French was more theoretical, and English more practical. (See Appendix 8 for some 
quotations).
The question about differences being only due to the syllabuses being different was a 
leading question, but 76% saw differences that did exist as being not just due to this 
factor. It is interesting how students latched on to the approaches to the subject, the 
approaches to the teaching, while maintaining that the actual content was broadly the 
same.
5. SUB-CONCLUSIONS
There were significant perceived differences between English and French, particularly in 
the area of French being theoretical and English being practical. This has implications 
for any student changing between the systems, and needs considering in any ESP 
situation.
1. This was a French word, used in English in the Tunisian context, instead of
'syllabus'. As it was the word used, I chose to use it and to mark it as an unusual 
word with the commas.
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S. SELECTIONS OF PUPIL COMMENTS
Belov/ is presented a selection of the comments made by the pupils at the English school 
in response to the questions as to what they found different and similar about French 
and English subjects and textbooks.
Classification and results summary 
Al Same concepts, examples & information 6
A2 French is theoretical, English practical 27
BI English clearer, simpler 39
B2 'exercises1 different 14
B3 Only some words, some details differ______ 3
Classification, pupil, comment.
Al 1.17 [books] same information,
[subject] the basic idea of the lesson is the same.
A2 2.1 [books differences] English books are simple whereas the French ones are a bit
BI complicated. Quite more details in the French books. I like French books
because there are some important details. X like English books because of their 
simplicity, and their introducing daily life in the domain of science.
[subjects differences] -the programs, -the names of subjects eg Newton's las 
(in english) => law fondamontale de la dynamique (in French). -Wider rely on 
daily life, for English books eg the subject of reproduction. -The theory 
dominates of the practicle for french books.
A2 1.17 English lessons require a lot of practical. French lessons are based on theory 
and they give importance to many details.
A2 2.14 English books tend to be based (apparently) on the practice, there are more 
practical than theory, however for french books it is just the opposite.
Al [subject] the scientific subjects are taught in different languages however the
scientific terms don't change and the formulae and the theorums are just kept 
the same, so it is just the same if you learn a scientific subject in french or 
in English. The way of teaching differs, the english way depends on the pupils 
however the french way is dependant on the teacher.
A2 3.6 English subjects are based on experiments. French subjects are based on theory.
A2 3.15 I prefer french books for maths and physics because they explain things and
treat exercises mathematically (logically) not by using common sense (means if 
something is right why do we proof it). However science books are excellent in 
english because they are based on experimental facts.
A2 3.18 English books rely on experiments however French ones rely on calculations and 
theories. English books are easier.
[subjects] English teachers give questions rather than problems. English 
teachers explain using experiments however French teachers use calcuations and 
theories to explain some difficulties.
A2 4.1 English books concentrate mainly of experiments and they don't interest much in
algebrae and calculus, whereas French books are always full of complicated 
exercises which are very far from experimentation. I prefer english books since 
they don't complicate the ideas and they explain very well, but I'm obliged to 
deal with French books since our physics syllabus is based mainly on maths and 
applying theorums (it is exactly like the french syllabous).
A2 4.6 In french formulas are important while in english experiments are important.
Some names, especially in maths are different in the two languages.
A2 4.19 French books insist on theoretical parts of lessons. English }
books insist on practical parts of lessons. Exercises in > especially
french books are much more difficult than english ones, > for physics
English books try to make lessons as simple as possible. >
BI 2.24 French books use theories for explanation and also use a lot of algebra.
English books explain things using experiments. French exercises use 
complicated calculations, English ones use simple calculations and experimental 
exercises. [Subject] The French way of educating need a lot of memory and 
calculations are introduced in all chapters in any subject even they are not 
need. The English way of education is simpler enables you to retain 
informations and makes you understand which is very important. The French way is 
tiring and the pupil forgets everything/lessons after a few days. The teacher 
remains the most important one in the class, all the work is done by him, the 
pupils have a very small participation in the lesson, class.
BI 3.6 English books explain better, use simple things to explain more difficult ones,
they contain more experiments that help understanding. French books contain 
more good & difficult exercise.
B3 4.5 [subject] They are similar because language has no effect on the scientific
message.
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APPENDIX 13: 'SCIENTIFIC
THE MEANING OF 'SCIENTIFIC1 AND ITS OPPOSITE, AS GIVEN BY 
SIXTH YEAR PUPILS IN BOTH SCHOOLS (SEE CHAPTER 8 SECTION D)
SoLe.n-tifj.ic, English French
School School
Al Rational, no feelings, laws, proof 
objective, logical.theoretical 13 67
A2 Theory, reasoning AND practical 
hypothesis and test 25 17
A3 practical only, real life 4 0
A4 other 11 5
A5 No legible answer 14 7
Opposite, of, -ioient-i-Pic. English French
School School
BI None 3 6
B2 literature, artistic 19 23
B3 irrational, incoherent, absurd 1 10
B4 practical (empirique) 0 4
B5 anti/a/un/non scientific 6 13
B6 chance 0 2
B7 Stupid, without thinking 1 4
B8 illogical, arbitrary 1 4
B9 Not proved 0 4
BIO morality 2 3
Bll philosophy 0 4
B12 mythical, occulte 1 2
B13 sentimental 1 1
B14 not based on experiments 1 0
B15 intuitive 1 0
B16 other 5 9
B17 no legible answer 25 7
English achool (selected comments)
Cp.de.,...student, cemMdfe
Al 1.3 To study sthg. scientifically = to understand it, to see: "what would happen
if...", To think logically of what was happening, and finally to make an
experiment if possible.
Al 2.15 we use our brain, our study should be based on reasons causes and effects.
Al 2.18 Studying something scientifically means studying it with a scientific mind, with
no feeling but using your reasons and your thinking.
A2 2.1 -you observe this thing -you reflect or think about it
-you do some experiments on it -then you draw your conclusion.
A2 2.6 studying sthg scientifically means having the explanations of the lessons by the
help of scientific theorums. The informations that we get are based on
experiments.
A2 2.29 As I see it, thi3 expression means studying something objectively, to think 
about it, to explain why it has a certain behaviour and not another, to go 
through the study step by step taking experiments as guides.
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A2 2.23 that means studying with the scientific way by following certain steps which 
are: -the doubt -the question -the theory with its reasons
-the experiment -the result (real result)
A2 4.6 It means studying it an experimental basis in order to find a solid explanation 
of a phenomena of interest between different parts of it, for example a formula 
or a logic hypothesis or a coherent theorum.
A5 1.19 To study something scientifically means to study it experimentally.
A5 1.23 studying subjects that can be applied to our real life.
B14 2.6 [opposite] sthg not based on experiments
French school
A1 1.11 c'est I'etudier logiquement et raisonnablement
A1 1.18 Raisonnement logique
A1 1.43 C'est I'etudier avec un sens scientifique. L'etudier d'une maniAre raisonnable, 
logique, "exacte". sans laisser le point de vue personnel de les sentiments 
intervenir.
A1 4.4 Etudier quelque chose scientifiquement c'est l'Atudier logiquement, car la 
science c'est l'art de raisonner et d ’expliquer les choses qu'on voit.
A2 1.8 Etudier quelque chose scientifiquement c'est se baser sur des hypotheses 
concraites et essayer de les approuver ou de les approuver,
A2 1.17 Etudier quelquechose scientifiquement c'est d'abord (faire une Atude thAorique) 
puis essayer (faire une etude experimentale) enfin conclure (sous forme 
d'hypothese).
A2 2.18 Pour moi cela signifie l'Atudier rigoreusement, et en se basant sur des 
experiences ou sur des resultats prAcAdemment prouves.
A2 4.19 Etudier quelque chose scientifiquement, c'est aborder le sujet avec une sArie 
d'experiences pratiques, utiliser des formules mathematiques et essayer d'etre 
trAs prAcis.
A2 4.11 Etudier quelquechose scientifiquement, c ’est une Atude qui est hors des limites 
d'une langue ou d'un pays, c'est universe!. Une Atude scientifique doit etre 
rigoreuse et basee sur des experiences prAcises.
B1 2.11 Je pense que tout raisonnement se fait scientifiquement d'ou le contraire de 
scientifique n'exists pas, puisque meme en littArature on rAdige aprAs avoir 
analysA le sujet.
B4 3.5 [contraire] empirique, travailler en tatonnant, travailler sans utiliser la
facultA intellectuelle tel que 1'a dit IBN KHALDOUN: [1.] relier la consAquente 
A la cause.
B4 3.1 Le contraire de scientifique est pour moi tout ce qui est empirique, c'est a 
dire qu'on compte parfois sur 1'intuition en posant par ex: des hypothAses qui 
n'ont pas bien pour etre posAes et on essaye ensuite de les dAmontrer ou les 
vArifier.
B4 5.15 empirique, illogique
B4 5.13 empirique.
B9 2.13 tout ce qui n'est pas justifie par des mAthodes logiques.
1. Famous muslim philosopher of history.
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APPENDIX 14: GEOLOGY QUESTION
1. INTRODUCTION
In the curriculum at the French and English schools, there was one small area which was 
taught in the European language and in Arabic. In the fourth year geology was taught in 
the European language, and in the fifth year similar material was taught in Arabic in 
the geography lessons.
This then was one small area where a comparison with Arabic could be made. I was 
interested to collect the opinions of the pupils on this change.
Though the material is not of direct interest to the thesis, it is included here for the 
sake of completeness.
Unfortunately in the actual wording of the questions, an error occurred, which most 
pupils spotted and corrected, namely, in the English school, the comparison in question 
2b) was given as between Arabic and French instead of Arabic and English. From the 
responses I can see that the error has not significantly affected the results in that 
most students corrected the error, or the replies were to the correction. In classes 2 
and 4 the correction was made orally to the classes. Note that as more than one reason 
can be given in questions a) c) and d) the totals do not necessarily add up to the 
number of pupils answering the questions.
To facilitate comparison, before the results are given the texts in full of the syllabi 
are presented.
2. GEOLOGY SYLLABUS IN FOURTH YEAR NATURAL SCIENCE (TUNISIE 1982a P27-9)
(T.P. = Travaux Pratique (practical work), two hours alternate weeks, taught in half­
groups, Cours = lesson (theory) one hour per week taught to the whole group. Total 39 
hours)
I - LES ROCHES SEDIMENTAIRES ET LES PHENOMENES DE LA REGION OU DE LA TUNISIE.
T.P.l: Sortie. A partir de 11 observation 'un paysage, degager le lien entre 1'aspect de 
ce paysage (relatif, vegetation...) et la nature des roches qui le constituent. 
Distinction entre le sol et le sous-sol.
Cours 1-2: Bilan de la sortie: degager les notions de sedimentation, de stratification
et de facies. Mise en route d'une collection de roches et fossiles.
T.P.2: Argile et marne, sable et gr£s, Proprietes essentielles; fossiles, participation 
au modele du paysage. Notion de roches meuble et roche compacte. Idee de granulometric 
Cours 1: Eaux sauvages, oueds. Localisation de 1'oued choisi sur la carte. Son origine, 
son profil, son regime. Morphologie des elements petrographiques rencontres dans son 1 
(galets, sables...) Erosion, transport et sedimentation.
Cours 2: Erosion eolienne. Transport et sedimentation: les dunes et Ieur fixation.
T.P.3: Le calcaire. Caracteres et proprietes essentielles: recherche des fossiles.
Cours 1: Lutte contre 1'erosion. Le reboisement, las barrages.
Cours 2: Les eaux souterraines. Puits et sources. A partir de donndes locales, ddgager
la notion de nappe aquifdre.
T.P.4: le gypse et le sel. Origine geogrpahique des echantillons, caracteres et 
proprietes essentielles. Utilisation.
Cours 1: La mer. Morphologie des cotes: rapports avec la roche. Erosion et 
sedimentation marine.
Cours 2: Sebkhas et chotts. Situation sur la carte. Origine et evolution. Les depots 
d'evaporation.
T.P.5: Les phosphates. Localisation sur la carte. Caracteres et proprietes essentielles. 
Les fossiles: origine et interet paieogeographique. Interet economique des phosphates, 
extraction, transformation, utilisation.
Cours 1: Le petrole. Origine gdographique de 1 'echantillon, localisation sur la carte.
Caracteres et proprietes essentielles. Mode de gisement et formation.
Cours 2: Definition des principaux types de roches sedimentaires en rapport avec Ieur 
origine (organique, chimique et detritique) et Ieur repartition sur la carte 
geologique de la Tunisie. Notion de sedimentation.
II - ROCHES ET PHENOMENES GEOLOGIQUES D ’ORIGINE INTERNE
T.P.6: Etude comparee de deux roches d'origine interne (granite, Basalte etc...).
Les roches metamorphiques: schiste argileux, marbre...
Cours 1: Vo1 canisation et seisme en Afrique du Nord et dans le monde: Localistion - 
Histoire d'un volcan ou d'un seisme 
Cours 2: Cycle des roches - Structure de 1'ecorce terrestre.
III - INITIATION A LA LECTURE DES CARTES .
T.P.7: Analyse d'une carte topographique regionale et de la carte geologique
correspondante. Ldgende de la carte geologique, acquisition du vocabulaire du geologue 
Cours 1-2: Comparaison de la carte geologique et de la carte de gdographie physique de la 
Tunisie. Degager de cette comparaison les definitions des formations de differents 
ages, de differentes natures, de differentes structures, horizontales ou plissdes. 
Tunisie.
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IV - DES COUCHES DE TERRAINS (Notions de stratigraphie)
T.P.8: Etablissement A partir d'une carte au 1/50.000 d'un profil topographique dans une 
zone non plissee. Etablissement de la coupe g£ologique correspondante. Leur 
interpretation en s'aidant <Sven tue 11 ement de photographies aeriennes.
Cours 1-2: A partir de la carte geologique de la Tunisie au 1/500.O0O montrer
1'importance de la stratigraphie pour 1'etablisseraent d'une chronologie relative, 
pour certaines reconstitutions pa16og£ographiques, pour 1'etablisseraent de grandes 
coupures dand l’histoire de la terre.
V - DES MOUVEMENTS DE L'ECORCE TERRESTRE (Notions de tectonique)
T.P.9: Etablissment d'un profil topographique a partir d'une carte au 1/50,000 d'une 
zone plissee. Etalisseroent (sic) de la coupe geologique correspondante (on choisira 
un pli simple). Comparaison du profile topographique, de la coupe geologique, et 
eventuellement de photograhies aeriennes correspondantes.
Cours 1-2: A partir de cartes geologiques et de documents photographiques etablir les 
definitions des principales formes tectoniques: failles, plis, eventuellement 
charriages. Quelques aspects de la genese des reliefs. Cycles orogeniques.
VI - DES PAYSAGES (Notion de morphologie)
T.P.10: Etude de quelques paysages. A partir de cartes topographiques, des cartes
geologiques correspondantes et eventuellement des photographies aeriennes, definir un 
paysage 1ithologique, un paysage (desertique) et un paysage structural.
Cours 1-2: Quelques aspects de la genese des paysages. Exemples montrant 1'activity des 
facteurs d'erosion dans la genese des paysages climatiques, Idee devolution 
morphologique.
VII - ESSAI D'UNE SYNTHESE REGIONALE
T.P.ll: Excursion geologique
Cours 1: Bilan de la sortie; les diffdrents types de roches rencontrdes.
Cours 2: Les fossiles et leur signification.
T.P.12: Morphologie d'un paysage rencontre au cours de 1'excursion. Age des terrains. 
Esquisse de l'histoire gdologique de la region.
Cours 1: Situation de la region dans 1'ensemble geologique de la Tunisie.
Cours 2: Importance pratique de la geologie dans la region: exploitations (petrole-
carrieres, materiaux de construction - eaux thermales et mindrales etc... 
alimentation en eau des villes-barrages etc...)
VIII - ORIGINE ET EVOLUTION DE L'HOMME
T.P.13: Analyse de documents paieontologiques et de documents d'archdologie permettant 
de degager les principaux aspects de la vie des homines prdhistoriques en Afrique et 
particulidrement au Maghreb.
Cours 1: Esquisse de l'histoire de 1'homme et de son origine.
Cours 2: Evolution des industries et des arts prehistoriques.
3 . GEOLOGY SYLLABUS IN FIFTH YEAR GEOPGRAPHY (TUNISIE 1982b P 3 0 -31 )
(Original in Arabic, English translation by Ivan Lowe)
GEOGRAPHY: GENERAL NATURAL & HUMAN (total 15 hours)
Beginning of the earth.
Form and separation: lines of longitude and latitude. Specification of positions on the 
surface of the earth. Turning of the earth. Consequences of the turning.
Geography of temperature. Changes in position of parts of the atmosphere. Geography of 
rainfal1.
Introduction to morphology. The earth's crust: rocks and movement.
Erosion, and the process of erosion. (With enlargement of the study of erosion for the 
semi-desert belt.
Elements of types of topography -principles -old agglomerations -sedimentary basins - 
lithuanian chains.
Marine and coastal topography.
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4. QUESTIONNAIRE RESULTS
English French
Classification school school
Que^t-ion- 2a) What wesie. you-t ■iap'te.-^ .Lori^  and e^elkuiga. 
aboat the. change. in -the. language.?
A1 No impressions, no great
differences except perhaps at 
the beginning
28 43
A2 A large difference in the meaning 
of the scientific words
1 0
A3 L2 is easier/better 8 21
A4 Arabic is easier/better 19 11
A5 It was boring 5 6
A6 With Arabic one can watch 
and understand TV programmes 
in Arabic about geology
1 0
A7 Helpful to be able to do science 
in more than one language, to read 
books in both, language is a means 
to an end, is but a tool, 
repetition helped
10 13
A8 Confusing 2 7
A9 other 6 5
Exameleg
A1 1.16 there is no a great change because unfortunately it's almost the same words but 
"arabified".
A1 2.33 Le langage de la pense est universelement le meme. La langue ne joue que Ie 
v61e de I'expression de la pensee.
A3 1.7 The geological terms used were very complicated in arabic because these terms
are originally taken from the Latin language and I think that may be I found
them complicated because I first studied geology in english.
A4 4.14 I felt that the ideas of the lessons are coming directly into my mind without
A10 being hardly analysed and besides I felt that my language is a victim of thoese
who pretend that we can never express a scientific idea in Arabic but we can 
prove the opposite actually and historically.
A4 4.17 well, indeed it's a very good question: when I was taught geology in arabic I 
understood my lessons much better and the scientific jargons seemed much more 
easier. I think this is because when taught in english I understand the process 
(any one) and I learn it's name and all the scientific complicated words too 
without knowing the origin of this word, but in arabic it's totally different 
learning all these scientific words seems easier, because I fully understand 
the word and can understand each word said in class. ( any way I think it's a 
problem of language which is not important).
A7 1.17 Interesting to know words in arabic and their synonyms in english. the words
in arabic were taken from the Latin origin as well as those in English. So it
was an opportunity to retain them.
A4 5,20 II y en a des choses que n'avais pas compris en 4em ann6e et que j'ai compris
en 5eme annee. J ’ai vraiment vu que les choses sont simple en arabe et c'est
exactement le contraire en frangais.
A3 1.6 en cinqui&me ann6e quand on a fait la geologie en Arabe j'ai trouvd ga anormal 
car je me suis habitu<§ a le faire en frangais alors j'ai toujours essayd de 
rdduire tous les problemes de geologie en cinguieme annee en frangais pour que 
je puisse utiliser ce que j'avais 6tudie en 4eme annee.
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Que-y-fcion 2b) MhLcJi iangaage. d-id you. pne-ia-’i 
geology -in? ARABIC/FRENCH. . . .why?
-to -4-tudy
Arabic 47 21
French 2 70
English 25 -
no answer 8 1
neither 9 10
Bl-3 apply to Arabic 
B5 is neither 
B6-10 apply to L2
BI “My language is easier" 35 18
B2 like to know some science in Arabic 2 0
B3 other 1 0
B5 neither, science can be learned 
in any language, it is the same 
only the terms change
9 12
B6 liked the programme 1 3
B7 Vocabulary is more logical, easier 
to understand, existing technical 
words are English/French and are 
transliterated into Arabic, the 
resources, and books are better in 
English/French, question of habit, 
started in L2
15 63
B8 L2 is pupil's best or easier 
or preferred language
4 6
B9 French is better, is precisely 
written and easier (English 
school students only)
2 not 
applicable
Examples
BI 2.6 Because while studying in Arabic I haven't to make an effort for understanding 
the language, but I have only to concentrate on the meaning of what I study.
B2 2.13 I want to prove that Arabic is not only litterature but is also a scientific 
language.
B5 4.4 It is not a matter of a language, because science can be learned in any
language and since I'm Arabic pupil I should know the names in Arabic before 
any other language.
B5 4.6 I can't make a choice because it's not the language which is important in
B7 itself but Geology. However, words of latine origine would have a greater
probability to be understood than arable words (!!)
B8 4,7 I prefer to study geology in English because it is the best language that I
use.
B7 4.10 Because the existing technical words that are now available are English, the
good books are English, the arabic ones are just translations of them, and 
since I know English I prefer to read rather the good books so that I can get 
better informations.
B7 1.19 geological words in arabic are not in arabic. they are scientific words so it's 
better to learn them in english.
B7 1.20 I'prefer to study in english because some of the vocabulary is taken as it is
from english when we're taught geology in Arabic.
BI 5.20 parce 1'arabe est notre langue on peut la par!4 bien et au point de vue de
redaction (exprimer des choses sur des sujets differents) notre langue est le
suelle pour nous.
BI 1.6 car e'est notre langue et puisque elle est tres riche en vocabulaire
scientifique, au contraire A ce que pensait les europeens, on a pas besoin 
d'utiliser une langue imports de 1 'Occident. [Note lack of consensus with remark 
above A3 1.6]
Appendix 14 Questionnaire: Geology -5-
B5 3.52 cela m'est £gal parce que, pour moi, l'essentiel est de comprendre que ce soit 
en frangais ou en arabe.
B7 4.11 J'ai pr£f6re le Francais dans 1'etude de la geologie parce qu'il y avait des
mots techniques qui d£finissaient chaque ph6nom£ne alors qu'en arabe il y avait
un essai d'arabisation de ses mots techniques dont I'origine est frangaise ou 
anglaise.
B7 1.17 Parce que le vocabulaire utilise est courant dans notre vie courante.
B8 1.8 Parce que le Frangais est une langue plus pratique et plus scientifique que
1 'Arabe.
Oue^ntion 2c) "What did uou. i.uxd vta-± hate/Ui-t. about -th-t-i. 
change. 0-6- tanguagai?"
Cl know in both languages 
can read books in both
33 57
C2 understood the subject more 12 15
C3 it was better in Arabic, more 
familiar with Arabic
6 3
C4 liked the repetition 3 6
C5 nothing 6 8
C6 to see that science is universal 1 0
C7 other 2 7
C8 no answer 22 12
Examples
Cl 4.11 to enlarge my knowledge in terminology and to be omnipresent in each language I 
know.
C2 4.21 knowing more about the subject (geology).
C2 4.19 things that were not clear in my mind became clearer.
C2 4.14 we can understand the ideas more quickly and they stick in our minds when we 
studied them in Arabic.
C6 1.15 To conclude that Science is Universal no matter what language it's taught with.
Cl 3.52 la connaissance des termes scientifiques en plusieurs langues.
C2 1.15 Bien comprendre des termes que je n'ai pas assimile en 4elne annee.
Oueo-bion 2d) "What did wou /,-Lnd wai unhetoiMX. about 
-th-C-i. change. oj) tanguage.<x?"
DI Texts a problem in Arabic 4 0
D2 names a problem, more terms to 
learn, more vocabulary
12 1
D3 nothing 20 12
D4 confusion 10 7
D5 not used to studying science in 
Arabic
1 0
D6 learnt nothing new, waste of time 5 52
D7 other 3 4
D8 no answer 27 26
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Examples 
D1 2.21
D2 4.19 
02 2.18 
02 4.11
06 2.30
D7 1.24 
D6 3.52
Differences in explanation. (English books give more detailed explanations- 
French books give complicated information based on complicated vocabulary - 
Arabic bases explanation on the logic of the geological processes without 
insisting on the details and vocabulary.
Filling our heads with stores of vocabulary that we should learn in English and 
Arabic.
the change of scientific words; they are sometimes non translated but written 
as they are pronounced which is really amazing.
Seulement les mots techniques, que nous avions pris tant de peine A apprendre, 
se sont avArAs inutile dans cette nouvelle Atude de la gAologie puisque nous 
avons en affaire A un autre vocabulaire trAs different du premier.
II ne sert a rien pour nos etudes au futur. L 1arabe n ’est pas utilisA dans les 
facultes par example.
La geologie Atait plus detailA en 5ieme annee. 
le fait de refaire la meme chose deux fois.
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APPENDIX 15: PUPIL BACKGROUNDS
t. INTRODUCTION
As a matter of interest, I wished to find out where the pupils came from v/ho attended 
the English school. Ideally similar information should have been gathered at the French 
school but because of time pressures this was dropped in favour of the geology question.
To classify the origins I used the Tunisian provinces system, as in Thourson-Jones 
(1986). With hindsight the question set was a little ambiguous, it could have referred 
to where the parents live now, where the pupil was born, or where the roots of the pupil 
were. This third choice was meant, but in three instances where a pupil gave two
answers, I chose the origin, not where the pupil's parents currently live.
2. THE QUESTIONNAIRE
YOUR BACKGROUND
1. HALE/FEMALE
2. Which region of Tunisia do you come from?
3. What is the profession of your father?
4. What is the profession of your mother?
5. In your home do you speak
a) French : ALL THE TIME/OFTEN/SOMETIMES/RARELY/NEVER
a) English : ALL THE TIME/OFTEN/SOMETIMES/RARELY/NEVER
6. Does anyone in your wider family have a "scientific" job? YES/No. If so, what does he 
or she do?
3. RESULTS .
MALE: 50 FEMALE: 36 NO ANSWER: 1
TUNIS 14 ZAGHOUAN 1 BIZERTE 8
BEJA 1 JENDOUBA 1 EL KEF 4
SILIANA 1 KASSERINE 0 SIDI BOUZID 2
GAFSA 3 MEDENINE 2 GABES 1
NABEUL 8 SFAX 12 HAHDIA 3
MONASTIR }
> 11 OTHER 5
SOUSSE >
Notes
1. Sousse and Monastir are both in the "Sahel", and since some pupils used this word in 
their replies, the two provinces are here grouped together.
2. "Other, means: North 2
East coast 1
NW 1
Center 1
3. In the interview accorded to me by the Head of the English school, Madame Soua, on 26
May 1987, I had been told that over eighty percent of the pupils were boarders, ie
came from outside Tunis, and were not able or did not choose to live with relatives 
in Tunis. (T9:7) Also, 75-78% had scholarships, indicating poor origin. (T9:20). This 
scholarships point I did not think it wise to ask the pupils directly about, but fits 
with the information about where the students came from, and the professions of the 
parents. The three main cities in Tunisia are Tunis the capital, followed by the rich 
southern industrial city Sfax, and the touristy city in the coastal center, Sousse.
The information present is consistent with the the official picture of pupils being 
selected from all over the country, and with many of them having poor origins.
Results: question 5. language in the home
Language Always Often Sometimes Rarely Never 0
French 1 3 20 33 29 0
English 0 1 10 26 48 1
Results: question 3. profession of father Results question 6. 'scientific' .job
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Dead 2
Civil servant /clerk 8
Retired 5
Farmer i0
Labourer 2
Engineer 10
Teacher/in Education 22
shopkeeper, businessman 5
Nurse 3
Management 3
One each of: policeman, 
technician, doctor, 
politician, judge, 
accountant, lorrydriver 
railway-worker
8
no answer 8
Reau_LtS- guest ion 4. profession of mother
Housewife/no job 48
Nurse 3
Teacher, in Education 14
Manager 1
Secretary 1
Civil servant 1
No answer 18
Engineeer 28
Science teacher 10
Doctor 24
Architect 2
Pharmacist 2
Laboratory assistant 1
Biologist 2
Scientific research 4
Computing 3
Food inspector 1
Technician (cars) 1
University lecturer 1
"Petrol" ie oil industry 1
electrical mechanics 1
accountant 1
mathematician 1
5. The questions about the profession of the father and mother were set to cross check 
the origins of the pupils, and broadly confirms the low numbers of parents in high 
status jobs such as medicine. Along with Salem (1984 p2 ff) I hesitate to impose a 
British view of "class" on an Arab society and have not therefore classified the 
professions according to the usual official British distinction into five levels.
Question five, a relative with a scientific job, was put in to facilitate comparison 
with the work of Swift (1986) Swift asked pupils to list jobs under the headings of 
very 'scientific', very 'non-scientific' or definitely 'both scientific and non- 
scientific' and went on to ask them why.
Of interest here is the high number of examples of engineer who were quoted by the 
pupils as a relative with a scientific job. Also that an accountant and an architect 
were mentioned. In Swift's results, teachers, doctors, engineers and dentists were 
classified in the 'both' category. Other comparisons are difficult due to the small 
samples and differing methodologies.
In view of the fact that the English school was from the outset seen as a school 
leading to the Baccalaureate in Maths-Science, it would have been interesting to ask 
this question in a normal Lycie and see if there was a noted trend for the pupils in 
the lyc4es pilots to have a relative involved in science.
It would have been interesting to take Swift's results on what professions are viewed 
as 'scientific' or not, and compare them with the views of the pupils in Tunis.
Due to lack of time, and the concentration of this thesis on words and symbols, this 
question v/as not fully investigated.
APPENDIX 16: FAUX AMIS FROM
TH E L I T E R A T U R E .
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1. MAILLOT (1981)
The following is a brief summary of les faux amis de 1'anglais as found in Maillot 
(1981). For a discussion of them the reader is referred to the work using the page 
references supplied. While some of these words might not be used at secondary school 
level they are more evidence that faux amis do exist in scientific vocabulary, and this 
is one strand of evidence against the assumption that scientific language is constant.
In fact, Maillot recognises the importance of faux amis when he says:
Les exemples qui vont suivre ne priitendent 
nullement a remedier a des faiblesses qui se 
comptent par centaines (un volume n'y 
suffirait pas) mais ont pour seul objet de 
montrer que les faux amis jouent aussi un 
role capital dans la traduction scientifique 
et technique, (p31)
The following examples do not at all claim to 
remedy the weaknesses [in the literature on 
faux amis which neglects words from science] 
which are counted in hundreds, but are given 
solely with the aim of showing that faux amis 
have a leading place in the translation of 
scientific and technical texts.
Note the verb pr4tendre used in the above quotation is itself a faux ami, and here means 
"to claim". The English “pretend" is translated by faire semble <i. The word capital is 
also a faux ami meaning "important, vital". (Van Roey 1988 p542, 106).
English French
1. Conductor 1. lame (conductrice)
2. insulation 2. isolement 
isolation
3a) switch (and compounds of) 
b) commutator (of a motor)
3a) commutator 
b) collecteur
4a) field magnet 
b) inductor
(but no clash for inductance)
4a) inducteur 
b) inductance(f), bobine de
5. resistance (size) 
resistor (object)
5. resistance
6. generator 6. g6n£ratrice (for DC) 
alternateur (for AC) 
g£nerateur de ..signaux etc 
(for expressions)
7. alternator 7. alternateur synchrone
8. conductivity 8. conductibilit6 (property of) 
opposite of resistivity
9. fluorine (halogen) 
fluor [spar] (mineral)
Note, Maillot says such a 
confusion is destined to 
disappear as ininerologists in 
both languages are agreed to 
use the term "fluorite"
9. le fluor
le fluorure [de calcium 
nature! alias spath fluor]
(Examples 1-7 above from page 32, with extra for example 2 from page 15. Example 8 pl4, 
example 9 p37-8)
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2. Dl-FOURNEAUX (1983)
Note Defourneaux is working from French to English, and therefore sometimes seems 
assume a good knowledge of French. Other reference sources have been consulted to 
explicit the gaps he leaves in the French.
English
1.p32 to annulate, to zero
2.pl08 to terminate, termination
3. to complete, completion
4. to end; 
end-point 
completeness
5. to ultimately/eventually 
attain/reach the end-point
Erenc.li
1. anneler, annuler
2. mettre fin a arret
3. mener A son terme achevement
4. se terminer 
fin
plenitude
5. finir par atteindre la fin
[Note, the index listed “eventually' as the problem. This has 
the translation 'perhaps' while 6ventuel means 'possible'.
(Thody & Evans 1985 p63, Harrap's 1978, and Van Roey 1988 p277).]
6. competing reactions, NOT 
concurrent reactions (pll0)
7. to parallel 
Pill
8. ignition
combustion (state of) (pl24)
9. preservative 
condom (pl31)
10 Phenol = versatile reagent
inconstant (pill)
11. alternative
alternating (plll+Robert 1984)
12. product
Has a narrower sense than the 
French and means in the 
context of chemistry, the end 
substance(s) of a chemical 
reaction, produit can mean 
simply "substance". pl06.
13. inorganic chemistry 
mineral (eg acids, rocks)
14 chloration (-C1)
chlorination (-C103) 
Defourneaux points out the problem 
is the contraction in English of 
-atation to ation, and gives 
ambiguity in English thus:
6. reactions concurrentes
7. se comparer a; NOT: se
derouler en parallele avec
8. inflammation 
ignition (en)
9. agent de conservation 
preservatif
10. ph6nol = corps susceptible
de plusieurs reactions
versatile
11 optionnel
alternative cvd periodique,
successif
alternatif
12. produit.
15. to nitrate; nitration 
El.]
16. strength eg bond strength
P8
13. chimie minerale
"les produits d'origine 
naturelle minerale" p81
14. chloratation 
chloration '
IS. nitrer; nitration (-N02) 
nitrater; nitratation (-N03)
force/resistance (qua 7 itatif) 
par ax. force de liaiason.
17. alternative, alternating p9,lll optionnel, alternatif
18. magnetic, magnet p37 magnetique, aimant
19. solution (liquid)
(of a problem) 
(in)solvable problem p61
20. inconstant (pill)
solution 
resolution 
(in)soluble
versatile
to
make
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3. DEFOURNEAUX (1980)
21. single (unit) 
simple pl9
to cancel a fraction 
cancellation p44. [2.]
s i mp1e 
simp!icite
simplifier a fraction 
simp!ification
22. datum pi. data p29. donnde(s) (not 'dates' which 
Defourneaux says is a common 
anglophone error).
23. approximate/approached 
to approach
approche 
tendre vers
24. solid p55, 126 solide, resistant
25. to summarise 
to resume (pl00)
resumer
recommencer, reprendre
26. to carry out an experiment realiser une experience p!17
27. to insulate pl31, to isolate isoler
A, VAN ROEY (1988)
While working on this thesis Van Roey's (1988) book of faux amis was produced, with a 
unique style. The faux amis are presented in parallel sentences, of English and French. 
First sentences where the word is similar are given, then sentences where the English 
differs, finally sentences where the French differs. Footnotes make finer points clear. 
Of the hundreds of faux amis noted, the following relate to science, in addition to the 
instances, where Van Roey's work bears upon material presented in the results. Once 
again the paucity of basic scientific words in such a dictionary is to be regretted, 
especially when the words noted in the results are basic ones, no higher than 
baccalaureate level. The words presented in the results being only baccalaureate level 
must be considered as basic and within the comprehension of educated people, whether 
specifically knowledgeable in the sciences or not.
English French
1. tonsillitis
angina (pectoris) (p34)
angine (f) 
angine de poitrine
2. Aerial (p38) antenne
3. Bachelor of Arts
Person with 'A' levels (p72)
licenci'e es lettres 
bachelier
4. A pair of scales, "The tightrope 
walker lost his balance" (p73)
balance
"Le funambule perdit 1’equilibre”
5. Diamond (shape of) (p220) losange (form de)
6. even (level, steady) (p252) 6gal
7. "Some drugs tend to accumulate 
in the body (plus rarement: 
organism"). "Ces regimes amaigr- 
issants mal equil ibres sont 
n£fastes pour 1'organisms". (p489)
"Certains medicaments tendent a 
s'accumuler dans 1'organisme". 
"Unbalanced slimming diets like 
these are bad for the system".
8. "Pourrais-tu orienter I’antenne?" "Could you adjust the aerial?"(p490)
9. limited knowledge 
primary concern
"Research is a matter of primary 
importance to us". (p545)
connaissances primaires 
but principal
"Nous attachons une importance 
primordiale A la recherche".
10 process of digestion 
trial/lawsuit (p548)
le processus de la digestion 
proces
11 wild (p633) sauvage
12. strong (p660) solide
1. cp T249, teacher TEL in a sixth year chemistry class asked me if chloration and 
bromation existed in English. The same teacher, T269 later asked me if English made 
the distinction between bromination and bromation. This is a good example of how such 
material is confusing, and clarification is needed at school level.
2. Note that in English one can also simplify a fraction, or reduce a fraction. These 
possibilities are not noted by Defourneaux.
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APPENDIX 17: REFERENCES TO THE 
FIELD SITUATION.
L. INTRODUCTION
In pursuance of the aim of a thesis in enabling another researcher to repeat and extend 
the work done, and because the field situation in Tunisia is little known in Britain, 
this appendix, as a guide to some of the main references, is included. The material was 
important in the initial stages of the research, gives some more of the context, and 
indicates what is available in Tunisia for a researcher.
2. REFERENCES TO TUNISIA IN GENERAL
For a good bibliography on Tunisia in English, with reference to English sources mainly 
see Findlay (1982) in the World Bibliographical series. There are sections on Language, 
and Education.
The Annuaire cle l'Afrique du Nord (1962- annual) is a vast bibliographical source with 
summaries of the changes in Education year by year, and articles whose overall theme 
varies with the yearbook.
Until it ceased publication in 1987 due to lack of sponsorship, the most useful source 
of information, which was always only a few months behind events was the magazine Grand 
Maghreb of the Centre d ‘information sur le Grand Maghreb [1.] Riguet (1984) also has an 
extensive bibliography and a good summary of education and the linguistic situation in 
Tunisia in the last hundred or so years. His work is based upon and extends the work of 
Demeerseman (1967) which includes chapters on education in the family.
As someone who has had to live in Tunisia, the field work alone being spread over three 
years, the best practical guidebook is Morris (1985), Perkins (1986) gives more 
analysis, and is excellent both in the history of Tunisia and on the modern day 
situation. Entelis (1986) covers the same ground for neighbouring Algeria. Salem (1984) 
is more concerned with the ex-President Bourguiba himself and his impact on the country
3. REFERENCES TO EDUCATION IN TUNISIA
A key overview article is found in the magazine Maghreb Machrek by Zoughlami & Skik 
(1977). Sraib (1974) is also important and detailed. For material specifically devoted 
to Education in Tunisia the articles in IBLA, the Revue de 1'Institut des Belles Lettres 
Arabes are important. These include Jornier (1949) Demeerseman (1949, 1950a, 1950b), 
Lelong (1958, 1961, 1971), Baldacchino (1977), and Mizouri (1988).
There are two journals in Tunisia specifically devoted to education. These are Revue 
Tunisienne des Sciences de 1'Education (RTSS) [2.3 and the Bulletin Pydagogique de 
1 ‘Enseignement Secondaire. (BPES) [3.] Both include articles in French and Arabic. BPES 
regularly publishes a special edition of the previous year's baccalaureate examination 
papers. Textbooks, all official, can be obtained in many bookshops, or from the Centre 
National Pedagogique [3.] which also sells some of the official syllabi. The Ministry of 
Education itself publishes from time to time various reports, especially summaries of 
the education system for the biennial Conference Internationale de 1'Education. (Tunisie 
1984, 1986a) These reports include material submitted for the five year plans (eg 
Tunisie 1987a). In the national press, the dailies La Press, Le Temps and 
the weeklies Rdalites, Maghreb, often have announcements and articles on education, the 
dailies being a semi-official means of communication in Tunisia.
Other material of interest include, Allman (1979 ch 3), Tunisie (1983, 1986b) and 
Bannour (1989). Thourson-Jones (1986) looks at the recent rapid growth in education 
provision in Tunisia with plenty of statistics. Abdel Moula (1984) has a good summary of 
the history of education in Tunisia.
The question of the language policy in Tunisia, otherwise known as 'arabisation' has a 
large literature. Riguet (1984), Fitouri (1983) and Fontain & Brechoux (1975) are good 
starting points. Roindhane's theses (1984, 1987) are studies of the psychology of pupils 
at the French and English schools.
There are several important libraries, apart from the National Library in the medina.
The British Council library [4.3 has a small but reasonable linguistics section. There 
is an English language teaching library at Bourguiba School [5.3 . The French have a 
researchers library [6.3 as do the White Fathers [7.3 and the Americans [8.3, the latter 
possesses copies of almost all recent theses written by Americans on North Africa.
1. Institut d'etudes politiques de Grenoble II, B.P. 45 38402 St Martin-d'Meres Cedex 
France.
2. Published at irregular intervals by the Institut National des Sciences de 1'Education 
17 Rue d'Irak, 1002 Tunis.
3. Published at regular intervals with occasional special issues by the Ministere de 
1'Education Nationals and obtainable from the Centre National Pedagogique, the
education publisher for the ministry in Tunisia, whose main point of sale is in
avenue Ali Trad, Mont Fleuri, Tunis.
4. Place de la France. Tunis
5. Institut de Langues Vivantes, Avenue de la Liberte, 1002 Tunis.
6. Centre de Documentation Tunisie Maghreb, 22 av de Paris. Tunis.
7. Institut des Belles Lettres Arabes 12 rue Jamma El Haoua. Tunis.
8. CEMAT. Impasse Manubrea, Rue d'Angleterre, Tunis.
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4. REFERENCES TO FRENCH EDUCATION
A good comprehensive summary of all aspects of France and French life, including 
education can be found in Ardagh (1987).
For material in English on French Education there is Barnard (1922 reprinted 1970), and 
Anderson (1975) who deals with the history. For the more modern day situation see Halls 
(1965, 1972, 1976) HD Lewis (1985) Elvin (1981) and Gaziel (1989).
The most accessible magazine on French Education is Le Monde Education which as the 
advantage of being monthly, and has a section in which the latest publications, official 
and semi-official, are noted.
ONISEP [9.] produce annual guides to the French system for the French people. Of 
relevance to this thesis are ONISEP (1987a) describing the system as a whole and ONISEP 
(1987b) describing the last four years leading to the various kinds of baccalaureate.
Official syllabi and ministerial directives can be obtained from le Centre National de 
Documen ta t ion P4dagog ique. [10.3
The Institut National de Recherche Pddagogique (INRP) publishes four journals, and other 
interesting material for the researcher with detailed brochures being sent on 
request.[11.3
Examinations are set nationally for the baccalaureate, but with regional papers. These 
are usually published after the exams have been used, by commercial publishers such as 
Hatier. The Anabac series publishes simply the questions, by theme, but with tables 
indicating which questions belonged to the same examination. The Corriges series 
includes model answers, which are not the official ones and are not to be confused with 
full examiners mark schemes, but being from such a well known publisher, are presumably 
very close to the expected answers.
There are numerous books and articles about French Education published in French. 
Particularly accessible is the fourth 'hors~s4rie' of Science & Vie (1988),
5. ENGLISH EDUCATION
In the last few years, the Education system of England and Wales has undergone 
considerable change. For instance a national curriculum for the examinations which most 
pupils take at the age of sixteen. Also examinations known as the GCSE, 'General 
Certificate of Secondary Education' have been set up, each subject being examined and 
graded separately. The GCSE attempts to cover in one examination the range of the old 
'O' level (Ordinary level set for the higher ability range) and the GCE (General 
Certificate of Education, set for the middle ability range Attainment targets and tests 
have also been set for pupils at the age of 7, 11, 14 and 16. Schools are to have much 
more control over how they spend money allocated to them, and the powers of the school 
governors have been increased.
So far, the 'A' level has been untouched, giving a welcome stability for comparison 
purposes in this thesis.
For 'A' level in England Wales and Northern Ireland (Scotland has its own system) there 
are several examination boards. In addition, in the sciences, there are courses called 
'Nuffield', eg 'Nuffield biology' which has examinations set by one of the boards on 
behalf of the others so, it is in effect a national examination. Nuffield courses were 
set up to stress principles and experimentation to a greater degree than the more 
traditional courses. As such it is further away from the French baccalaureate than the 
so called more traditional courses and examinations, though in recent years the 
traditional courses have adopted much of the best of the new ideas in the Nuffield 
courses, so the gap between Nuffield and traditional courses is not now that great.
Also, in 1983 the boards published agreed common cores, as a way of standardising the 
courses and making sure that each subject, taken with whatever board, had a certain 
minimum content to a certain level or higher. (Cores, 1983). The cores included a 
statement of what mathematical knowledge and skill is to be expected of students doing 
the physics, chemistry and biology 'A' levels.
It is this core material, in conjunction with the syllabi of one of the boards, the 
Associated Examining Board, that I have chosen to use in this thesis as my standard for 
comparison purposes.
9. Office National d 'Information Sur les Enseignements et les Professions with selling 
outlets in most major towns and cities in France. The Paris shop is 168 boulevard du 
Montparnasse, 75014 Paris.
10. Paris address: 13 rue du Four, 75270 Paris Cedex 06. This agency also has outlets in 
most towns and cities of France.
11. 29, rue d'Ulm, 75230 Paris Cedex 05. The journals are Revue Frangaise de P4dagogie, 
Perspectives Documentaires, Recherche et Formation, Histoire de 1'Education, Reperes 
and Aster, the latter being a new journal for the teaching of experimental sciences.
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APPENDIX 18: GRAMMAR
1. INTRODUCTION
This chapter deals with several topics which are on the border line between the section
on verbals and the wider context of discourse, and being on the border they are excluded
from the body of the thesis.
2. SUB-HYPOTHESIS
The differing grammatical forms of French and English will not affect the sense in 
scientific language when this term is extended to cover phrases and sentences.
3. RESULTS
a. The passive
1) Introduction
The use of the passive is often seen as a characteristic of scientific writing 
(Strevens 1977 pl54, Ewer 1971 p67, Widdowson 1974a p289). The opinion that this 
is a characteristic seems to be widely held among non-scientists. With this view 
goes the opinion that science is objective and impersonal, therefore as the person 
is irrelevant, the passive, in eliminating the subject, is actually the most 
appropriate ’voice' [1.3 to use.
Yet French does not use the passive as frequently as English. But for CSL to be
valid, whenever a passive would be used in English, it would be used in French.
2) Form
There are at least twenty active tenses in English (if one includes the 
infinitives, conditionals and participles, and excludes the imperative). Of these 
twenty, thirteen have an associated passive. With French it is difficult to make 
such a clear statement, because French, unlike English, has tenses that are 
written only, and some of the written tenses are dropping out of use: three of the 
four subjunctive tenses (iaparfait, pass6 and plus-que parfait) which each have a 
passive are almost never used. With this restriction and also excluding the 
imperative there are fifteen tenses in French each having a passive. (Byrne & 
Churchill 1956 p97-8).
There is no equivalent in French to the English passive with a direct object. For 
instance, in English alone it is possible to say "I was given a book by my father" 
(Byrne & Churchill 1956 p97). Anyone wanting to use this construction in French 
must choose another way, such as to use the 'on' form, or a reflexive verb, or 
some other way as explained below.
3) Usage
a) In French 'on' is used much more frequently than the English 'one'. The form in 
French on + verbe actif is used for when a verb is transitive in English but 
the equivalent in French is intransitive, eg 'On a r4pondu a la question' for 
the English 'the question was answered. (Ollivier 1979 p322). As Astington 
(1980) prefers to put it:
The use of 'on' with the active form of the verb is obligatory with 
indirectly transitive verbs (i.e. verbs taking prepositions 'A', 'de'), 
obligatory with a verb followed by an infinitive, and common with transitive 
verbs. (p54 brackets: Astington).
b) French can use a reflexive verb with a passive meaning. Astington (1980 p54-5)
gives twenty-one examples of which I have chosen one, as in figure A18.1. This
is considered in more detail in part b. below.
c) Other equivalents of the passive are also possible. These are given by
Astington (1980 p54-66), In figure A18.1 below these are listed with one example 
for each equivalent, selected from the many given by Astington.
1. Tenses are traditionally classified by moods: either indicative or subjunctive, with 
for each mood two voices: active or passive.
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FIGURE A18.1 FRENCH EQUIVALENTS FOR THE PASSIVE IN ENGLISH 
(From Astington 1980 p54-60)
Equivalent French English
1. 'On' + active
2. The reflexive
3. ' Se voir' + past part­
iciple of verbs taking 
a direct object
4. 'Se voj>  + infinitive 
of certain verbs 
taking an indirect 
object
5. Verbs taking an 
indirect object used 
impersonally
6. Verbs used 
pronominally and 
impersonally
7. 'Passer pour' =
'to be thought to be' & 
equivalents in meaning
8. Active infinitive, 
preceded by 'a' with 
passive meaning
9. 'Entendre' + active 
infinitive with passive 
meaning
10. 'Faire' + active 
infinitive with passive 
meaning
11. 'Se faire' + active 
infinitive with passive 
meaning
12. ' Se laisser' + active 
infinitive with passive 
meaning
Nous n'avons plus besoin 
qu'on nous apprenne 
1'importance de la 
progression scientifique
Un nouveau champ 
scientifique se developpe 
actuellement
Depuis deux ou trois saisons, 
cette population se voyait 
submergAe par le ras de maree 
des foules vacancieres
Les Alectriciens se voient 
garantir de 2,5% A 3% de 
progression du pouvoir 
d 1 achat
A ces questions il ne sera 
pas rApondu tout de suite
Actuellement il se crAe au 
centre de la France une 
sorte d'unite Aconomique
La science mathAroatique 
passe, A juste titre, pour 
difficile
Je passe, A tort ou A 
raison, pour un esprit fort
L'histoire de la liberation 
de Paris reste A Atablir et 
A ecrire
II avait entendu dire que...
Elle avait fait rAviser la 
voiture quelques jours 
auparavant
La Narine dr fait connaitre 
par ces prestations
L'article 177 prevoit prison 
et ammendes pour les 
fonctionnaires qui se 
serait laisse corrompre
We no longer need to be 
informed of the importance of 
scientific progress
A new scientific field is at 
present being developed
For two or three seasons, 
this population has been 
submerged by the tidal wave 
of holiday crowds
The electricians are 
guaranteed an increase from 
2.5% to 3% in their 
purchasing power
These questions will not be 
answered immediately
At the present time a sort of 
economic unit is being 
created in the centre of 
France
Mathematical science is 
rightly thought to be 
difficult
Rightly or wrongly, I am held 
to be [considered to be] a 
free-thinker
The history of the liberation 
of Paris remains to be 
verified and to be written
He had heard it said that.
She had had the car 
overhauled a few days 
previously
The Navy makes itself known 
by these displays
Article 177 makes civil 
servants who have allowed 
themselves to be bribed 
liable to prison and fines
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4) Usg
According to Widdowson, the passive is used frequently in science because
The message is thus 'detached1, 'objective1, its truth being independent of who 
is addressing whom. (1974a p288) .
And this depersonalising is
As much an essential part of science as is the 'subject matter' of pressure, 
mass . . . and so on. (p289).
Though "The passive is much more widely used in French than has been generally 
realised" (Astington 1980 p52) it is clear from figure A18.1 that the structure of 
the passive cannot be used in French as often as it is in English. French though 
does have other ways of expressing the sense of the passive. Therefore if the 
passive does characterise the discourse of science, then it is not the passive 
voice that is important, but any grammatical structure having the sense of the 
passive voice.
It is in fact a debatable point that scientific discourse is characterised by the 
use of the passive voice, or 'structures expressing the passive sense'. The 
active voice can be used in scientific discourse, because who did an action can be 
important and may need specifying. For the sake of clarity and readability alone 
some writers of scientific discourse choose to use the active voice.
The passive though does not serve only to stress objectivity. There are other 
reasons for choosing to use the passive. In English, whatever comes first in a 
sentence is regarded as more important. The passive can be used to give 
prominence to what happened rather than who took part in the event.
Further research needed to find out how much passive sense used in English itself, 
and to compare with French.
Pronominal verbs
Pronominal verbs exist in French but not in English. These are the verbs with the 
reflexive pronoun 'se'. Some pronominals exist only as pronominals eg ’ se iaire' . 
(Olliver 1979 pi 18) . Others can also have a pronominal non reflexive form (.'les 
verbes pronominaux non rGflechis' Ollivier 1979 pll7), in which case there is often a 
nuance of meaning between the two forms that can be difficult to convey in English.
DAfourneaux (1980 p79) lists eleven examples of such verbs. These are listed in 
figure A18.2 below.
FIGURE A18.2 DEFOURNEAUX1S LIST OF PRONOMINAL VERBS 
(As all can exist with or without the 'se' this is not included below 
though it is in DAfourneaux's presentation). •
French English
appliquer A 
rAferer A 
rapporter A 
Atablir A 
changer en 
accroltre de 
accumuler 
combiner 
mAlanger 
separer 
rejoindre
to apply to 
to refer to 
to relate to 
to settle down at 
to change to 
to increase by 
to accumulate 
to combine 
to mix 
to separate 
to join
DAfourneaux discusses three examples of pronominal verbs in detail.
1) I- 'equation se resout en . . .
In English it is not the equation that resolves itself, but the equation is solved
ie the passive is used.
2) l.es droites se couoent en . . .
In English two lines are not considered to cut themselves ('se coupent') but that 
each line cuts the other.
3) La formule s'applimw a . . .
In English the verb 'to apply1 translates both nuances of the French 'appliquer'
(to put into practice, to use) and 's ' appliquer' (to be applicable to, to work 
with zeal).
It is sometimes difficult therefore in English to translate the nuances conveyed by 
the existence in French of pronominal verbs, especially where a non-reflexive form 
also exists.
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c, English use of the present participle
French does not have the present participle, which is frequently used in English. In 
particular, French words ending in '-age' and '-ion' are frequently translated in 
English by the present participle, eg:
Le partage clu volume donne Sharing the volume yields
La resolution de 1 'equation donne Solving the equation yields
(Defourneaux 1980 pl46, DAfourneaux's translation. Note his use of 'yield': 
'results in' or even 'gives' would be better translations.)
This time there is a nuance in English which the French does not have. 'The solution 
to the equation gives' is not exactly the same as saying 'solving the equation 
gives'. If anything, the former, (closer to the French) is more impersonal, but, as 
Defourneaux himself says:
Ces expressions sont tres These expressions are very
courantes et allAgent beaucoup common and make English texts
les textes anglais. much less heavy (to read)
(Defourneaux 1980 pl46, translation IL.)
The present participle in English can therefore give a nuance that is difficult to 
convey in French.
A. DISCUSSION
The passive is not necessarily a characterising feature of scientific discourse. There 
is a need at times in scientific discourse to state the person doing the action. It is 
also debatable that science is objective, therefore the use of the passive reflects 
this, The passive can be used to give the object prominence. In this area of the use of 
the passive are several assertions which rest open to test.
Similarly, several differences in grammar between English and French have been 
mentioned, which has implications not only for style, but also a nuance in one language 
may be difficult to convey in another. How significant these differences are is another 
matter.
5, SUB-CONCLUSIONS
It is an open question how much grammar affects meaning, and whether French and English 
are capable of conveying similar semantic meaning through different forms.
If the passive does characterise scientific discourse, then in view of the different 
ways of expressing the passive in French, this characteristic must be viewed as one of 
sense not form: a passive construction in English may have a non-passive form which 
still bears a passive sense in French.
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APPENDIX 19: 'BASIC COLOR TERMS’
1. INTRODUCTION
Reference has been made to a topic widely known where it has been proposed that the 
basic terminology for colour is ‘universal1 in the linguists sense of an "obligatory 
characteristic of all languages" (Bullock & Stallybrass 1977 p654 "Universal"). This 
appendix presents a brief summary, and contrasts their work with the case of notation of 
music. Widdowson views the scientific conventions, the discourse patterns, and the non­
verbal conventions as 'universal' which is closer to the example of music than to the 
example of 'Basic Color Terms'.
2. BERLIN & KAY'S (1969) 'BASIC COLOR TERMS'
Berlin and Kay studied the terminology for colour in twenty languages. They argued that:
. . . although different languages encode in their vocabularies different numbers of
basic color categories, a total universal inventory of exactly eleven basic color
categories exists, from which the eleven or fewer basic color terms of any given 
language are always drawn. (p2)
They also proposed rules for when a language uses less than these eleven basic 
categories.
By implication these colour categories are universal, and, interlanguage variability is 
no greater than the variations for colour perception of individuals in a given language. 
(pl8). Crawford (1983) argues that the criteria used for defining a Basic Color Term, 
were contradictory and ambiguous. For instance, Berlin & Kay (1969 p7) instructed their 
informants "to indicate for each basic color term, &. . .all those chips (coloured
objects) which he would under any conditions call x." The problem is that the range of
meaning of a term can vary according to the context, and especially the possible 
collocations. ’White coffee' may refer to a deep shade of brown. Therefore the 
instructions to informants should have been formulated "in such a way that specific 
collocations are excluded". (Crawford 1983 p339). Berlin & Kay also fail to take into 
account that some languages, "employ different terms depending upon whether the object 
referred to is animate or inanimate". (Crawford 1983 p339).
Therefore Crawford 1983) proposes a new definition taking account of these and other 
criticisms and says,
It would be interesting to see if experiments based on this (new) definition gave 
results similar to those originally reported by Berlin and Kay. (p342).
According to Crawford the case for colour categories being universal is not convincingly 
established.
On the other hand Hill (1988), in a review essay states that "relatively few exceptions 
. ._. have been identified" (p27) While she notes three well documented exceptions, her 
review does not account for Crawford's arguments. Three well documented exceptions would 
also be good evidence that Basic Color Terms are not universal given Popper's principle 
of falsifiability, (discussed further in Chapter 5 'Foundations of the project' Section 
2j) .
3. NOTATION IN MUSIC
For many years I was taught that Italian was the international language of music, and I 
assumed that the way of naming the keys was international. In fact while the 
instructions given at the head of the music for pace and rhythm may well be 
traditionally written in Italian, the way of naming the keys is certainly not 
international. For example the French use the Tonic sol-fa system as key names rather 
than the key names A to G. Thus the key of 'C ' is the key of do and the key of 'E' is 
the key of mi. This also is applied to the names of guitar chords, meaning that two 
'international' naming systems are in operation as such a system is also used by the 
Swiss, the Germans and the Italians.
The problem is not just a change of nomenclature. The 'tonic sol-fa' system is known in 
English, but is not used for the naming of individual keys. Instead the first note of 
any key can be labelled 'do', the second 're', the third 'fa' and so on. To aid the 
learning of new songs music written for voices can have the notes labelled in the tonic 
sol-fa system, and singers use the names to help them pitch the sequence of notes.
There are other differences, for instance, even the names of the note-lengths are not 
the same, with the confusing fact that a crochet is une noire while a quaver is une 
croche.
Music cannot therefore be assumed to have one complete 'universal' language of notation 
since at least two systems exist for the naming of keys. The notation of music is 
neither uniquely international nor 'universal' in the Widdowson sense.
BIBLIOGRAPHY
Bib Iiography -1-
REFERENCES (Tunisian textbooks are listed at the e n d ).
Abbott AF. (1969) O rd in a ry  L e ve l Phys ics . 2nd ed ition (in Si units). 
Helnemann.
Abdel Moula, M. (1984) I 'U n iv e rs itd  Zaytoun lenne e t la socie te  Tunisienne. 
Th6se de doctorat de 36me cyc le  en sociologie. Pub liS  avec le concours 
de CNRS, Tun is.
Abercrombie M, Hickman CJ, Johnson ML. (1973) The Pengu in  D ic t io n a ry  o f  
B io logy. 6th ed ition. Pengu in .
AEB. (1985) How A.E.B. se ts  an d  m arks GCE exam inations. The Associated 
Examining Board.
AEB. (1988) The A ssoc ia ted  Exam in ing  Board  1990 Sy llabuses, Advanced  
Leve l an d  Advanced  Supp lem en ta ry  level. The Associated Examining Board.
Allen JPB, Widdowson HG. (1974) Teaching the communicative use of 
Eng lish . In te rna tiona l Review  o f  A pp lie d  lin g u is t ic s  12i1 p1-20. Reprin ted  
in Swales J. (1984) with commentary by Swales.
Allman J. (1979) Socia l M ob ility , Education  an d  Developm ent in Tunisia. 
Leiden: B r i l l .
Anabac (1988a) Bac 1989, Mathdm atiques CE. Hatler.
Anabac (1988b) Bac 1989, Sc iences p h y s iq u e s  CE. Hatier.
Anabac (1988c) Bac 1989, Sc iences n a tu re lle s  C. Hatier.
Anderson RD. (1975) Education  in F ran ce  1848-1870. C larendon Press, 
Oxford.
Annua ire  (1962- annual) A n n u a ire  de I 'A fr lq u e  du Nord. Paris: Ed it ion s  du 
Centre National de la Recherche Sc ient if ique .
Ardagh J. (1987) F ran ce  today. Seeker & Warburg.
A rrayed  JE. (1980) A C r it ic a l A n a ly s is  o f  schoo l sc ience  teach ing  in A rab  
coun tries. Longman.
ASE. (1972) Chem ical nom enclature, sym bols and  te rm ino logy fo r  use in  
schoo l science. 1st ed ition. Association fo r  Sc ience Education.
ASE. (1979) Chem ical nom enclature, sym bo ls and  te rm ino logy fo r  use in  
schoo l sc ience. 2nd ed ition. Association fo r Sc ience Education.
ASE. (1981) SI Un its , s ig n s , sym bo ls & abb rev ia tion s . 3rd ed ition. 
Association fo r  Sc ience Education.
ASE. (1985) Chem ical Nomenclature, Sym bols and  Term inology fo r  use in 
schoo l science. 3 rd  ed ition. Association fo r  Sc ience Education.
Bib Iiography -2-
Asimov I. (1987) Asim ov 's  new gu ide  to science. Revised ed ition. Penguin.
Ast ing ton  E. (1980) F ren ch  s tru c tu re s , a manual fo r  advanced  studen ts:  
system s and  s t ru c tu re s  in  con tem porary  French . Co ll ins.
Aust in  JL , Howson AG. (1979) Language and mathematical education. 
Educa tiona l S tu d ie s  in Mathematics. 10, p161-177.
Ba ldacch lno G. (1977) I'Enseignement primalre et seconda ire  tun ls ien  1967­
1977. Revue de I 'ln s t ltu t  des Be lle s  L e ttre s  A rabes. 140, p297-307.
Ball WJ. (1986) D ic t io na ry  o f  L in k  Words in  E n g lish  D iscourse. MacMillan.
Bannour H. (1989) The language o f Tun isian  s tu d en ts  in the 1980's, w ith a 
sp ec ia l re fe rence  to Eng lish . Dipldme de Recherches Appro fond ies.
Facu lty  des Le tt re s  et des Sc iences Humaines. U n iv e rs ity  de Tun is. 2 Vols.
Ba rna rd  HC. (1922) The F ren ch  T rad ition  in Education : Ramus to Mme 
N ecker de Saussure. Cambridge U n iv e rs i t y  P re ss  1922 rep r in ted  1970.
B a rra ss  R. (1979) Vocabu la ry  fo r  in t ro du c to ry  courses  in biology: 
necessary, unnecessary  and m islead ing terms. J. B io l. Educ. 13:3, p 179—191.
Batche lor RE, Offord MIH. (1982) A gu ide  to contem porary  F ren ch  usage. 
Cambridge U n iv e rs i t y  Press.
BDS. (1980) Bell GH, Emslie-Sm ith D, Paterson CR. Textbook o f p h y s io lo g y  
(BDS) 10th ed ition. C h u rch i l l  L iv ing s tone .
Beeching CL. (1988) A d ic t io n a ry  o f  eponyms 2nd ed ition. Oxford 
U n iv e rs i t y  Press.
Bentahila  AA. (1983) Language a tt itu d e s  among A ra b ic -F re n ch  b ilin g u a ls  in  
Morocco. Mu lt i l ingua l Matters.
Ber l in  B, Kay P. (1969) B as ic  Co lo r Terms. Berke ley , Ca liforn ia; U n iv e rs i t y  
of Ca lifo rn ia  Press.
B e r ry  JW. (1985) Lea rn ing  mathematics in a second language: some c ro ss  
cu ltu ra l issues. F o r the L e a rn in g  o f  Mathematics. 5:2, p 18-23.
Bown W. (1990) A new tree  of life  takes root. New S c ie n t is t  11 August 
1990. p30.
Bullock A, S ta l ly b ra s s  O.(eds). (1977) The Fontana d ic t io n a ry  o f  modern 
thought. 1st ed ition. Fontana.
Bu rgess  RG. (1983) E xp e r ie n c in g  com prehensive education: a s tu d y  o f  
B ishop M cG regor School. London: Methuen.
Bu rgess  RG. (1984) In the fie ld : an in tro du c tion  to f ie ld  research .
London: George Allen & Unwin.
Butt le  JW, Daniels DJ, Beckett PJ. (1981) Chem istry: a u n if ie d  approach.
4th ed ition. Butte rw orth .
Bib Iiography -3-
By rne  LSR, C h u rch i l l  EL. (1956) A com prehensive F re n ch  grammar. 2nd 
ed ition. Oxford: Basil B lackwell.
Casse ls JRT, Johnstone AH. (1984) The effect of language on s tuden t 
performance in mu lt ip le  choice te s ts  in chem istry . J  Chem Educ. 61:7, 
P613-615.
Casse ls JRT, Johnstone AH. (1985) Words tha t m atter in  science. The 
Royal Society of Chem istry.
Chambers. (1988) Cham bers Sc ience  and  Technology D ic tionary . Chambers.
Coffey B. (1984) ESP -  Eng lish  fo r  Special Purposes. Language Teach ing  
A bs tra c ts . 17, p2-16.
Coll ins. (1987) D ic tionna ire  F ran ga is -A ng ia is , A ng la is -F ranga is . 2nd 
ed ition. Collins.
Cores. (1983) Common Cores a t  A dvanced  Leve l: a statem ent o f the ag reed  
Common Cores in  ce rta in  su b je c ts  a t  the Advanced  le ve l o f  the General 
C e rt if ic a te  o f Education. GCE Examining Boards of Eng land  Wales and 
Northern  Ireland.
Corr iges . (1988) C o rr ig § s  BAC 1989 Sc iences P h ys iq u e s  CE. Hatier.
Craw ford  TD. (1983) Defin ing 'Bas ic  Color Term'. A n th ropo log ica l 
L in g u is t ic s  (Bloomington Indiana). 24:3, p338-343.
Cummins J. (1979) L in g u is t ic  in terdependence and the educational 
development of b i l ingua l ch i ld ren . Rev. Educ. Res. 49:2, p222-251.
Cummins J, Swain M. (1986) B ilin gua lism  in Education. Longman.
Dawe L. (1983) B il ingua lism  and mathematics reason ing in Eng lish  as a 
second language. Educa tiona l S tu d ie s  in Mathematics. 14, p325-353.
Defourneaux M. (1980) Do you  speak Sc ience? Comment s 'e xp r im e r en 
an g la is  sc ie n tifiq ue . G au th ie r -V i l la rs .
Defourneaux M. (1983) Do you  speak Chem istry?  Comment s 'e xp r im e r dans 
I 'ang la is  des ch im istes. G au th ie r -V i l la rs .
Delahunty C. (1973) An in ve s t ig a t io n  in to  the deve lopm ent o f mathematical 
a b il it y  o f  d ep r iv ed  ch ild re n  th rough  the mediation o f  l in g u is t ic  
operators. Unpub lished  Ph.D thes is ,  U n iv e rs ity  of Dublin.
Demeerseman A. (1949) Quel homme la Tun is ie  veu t-e l le  former? Revue de 
/ 'In s t itu t  des Be lle s L e ttre s  A rabes. 48, p293-318.
Demeerseman A. (1950a) Les ex igences modernes de i '6ducation 
tun is ienne  su r  le plan cu ltu re l.  Revue de / 'In s t itu t  des Be lle s L e ttre s  
Arabes. 49, p5-21.
Demeerseman A. (1950b) Les ex igences modernes de l'6ducation tun is ienne  
su r  le plan du t ra va i l .  Revue de I ' ln s t itu t  des Be lle s L e ttre s  A rabes.
50, p 117-152.
Bib Iiography -4-
Demeerseman A. (1967) La fam ille  Tun is ienne e t les temps nouveaux.
Malson Tun is ienne de I'edition, Tun is.
Denicolo P. (1985) F ig u ra t iv e  language: an in ve s t ig a t io n  o f it s  value in  
the teach ing  and  lea rn ing  of chem is try . Ph.D thes is ,  U n iv e rs i t y  of 
S u r re y .
Devlin TM.(ed). (1986) Textbook o f  b io chem istry: w ith c lin ic a l co rre la tions. 
2nd ed ition. Wiley.
DeVries L. (1976) F re n ch -E n g lis h  Sc ience and  Techno logy D ic tionary . 4th 
ed ition. McGraw Hill.
Dhaif H. (1985) Commentator 1 on Theme VII: 'Eng l ish  fo r Special Pu rposes 
a) ESP -  The Heart of the Matter or the End of the A f fa ir '  by John 
Swales. In: E n g lish  in  the World: Teaching and  le a rn in g  the language and  
lite ra tu re s . Eds Quirk  IR & Widdowson HG. Cambridge U n iv e rs i t y  Press.
Doniach NS.(ed). (1972) The O xford  E n g iis h -A ra b ic  d ic t io n a ry  o f c u r re n t  
usage. Oxford.
D r iv e r  R, Bell B. (1986) S tuden ts ' th in k in g  and the learn ing  of sc ience: a 
c o n s t ru c t iv is t  view. School Sc ience  Review. 67(240), p443-456.
D r ive r  R, Guesne E, T ibe rgh len  A.(eds). (1985) C h ild re n 's  ideas in science. 
Open U n iv e rs i t y  Press.
Duncan T. (1983) P h y s ic s  fo r  today and  tomorrow. 2nd ed ition. John 
M urray .
Durant JR, Evans GA, Thomas GP. (1989) The pub lic  unde rs tand ing  of 
sc ience. Nature. 6 Ju ly ,  p 11—14.
D ursup thy  A, D u rsup thy  0, Jaube r t  A. (1989) Chimie: term inates C e t E. 
Hachette: co llection eurln-gi<§.
E l l is  R. (1986) U n de rs tand in g  second  language a cqu is it ion . Oxford 
U n iv e rs ity  Press.
E llse  M. (1988) T ra n s fe r r in g  not t rans fo rm ing  energy . School Sc ience  
Review. 65(248), p427-437.
E lv in  L.(ed). (1981) The Educa tiona l System s in the European Community: a 
guide. NFER Nelson Pu b l ish in g  Co.
Encyc lopaed ia  B r itann ica . (1976) 30 vols.
En te l is  JP. (1986) A lge r ia : The Revo lu tion  In stitu tiona lized . Croom Helm.
Ewer JR. (1971) F u r th e r  notes on deve lop ing an Eng lish  programme fo r 
s tuden ts  of sc ience and techno logy (1). E n g lish  Language Teaching  
Jou rna l. 26:1, p65-70.
Ewer JR, La to rre  G. (1967) P repa r ing  an Eng lish  course  fo r s tuden ts  of 
sc ience. E n g lish  Language Teach ing Jou rna l. 21:3, p221-229.
Blbllography -5-
Ewer JR, La to rre  G. (1969) A cou rse  in  bas ic  s c ie n t if ic  E n g lish  (studen ts  
book). Longman.
Ewer JR, Hughes-Dav ies E. (1972) F u r th e r  notes on deve lop ing an Eng lish  
programme fo r  s tuden ts  of sc ience  and techno logy (2). E n g lish  Language  
Teaching Jou rna l. 26:3, p269-273.
Feedback (1992) New S c ie n t is t  1 F e b ru a ry  1992 p59.
F ind lay  AM, F ind lay  AM, Law less Rl. (1982) World B ib lio g ra p h ic a l S e r ie s  vol 
33: Tunisia. Clio P ress , Oxford.
F ltou r i C. (1983) B icu ltu ra lism e , b ilingu ism e e t Education. Delachaux & 
Niestl6, Paris .
Fonta ine J, B rechoux T. (1975) Documents su r  le problems de I 'Arab lsation. 
Revue de I 'ln s t itu t  des B e lle s  L e tt re s  Arabes. 136, p299-321.
France. (1972) Le F ranga is  Fondamental. Vol 1 p rem ie r degrb, Vol 2 
deuxibme degrb. Pub lica t ion  de I'I.N.R.D.P, Pa r is  36me edition.
France. (1983) M in is tb re  de i'E duca tio n  Nationale, D ire ction  des Lycbes. 
Bacca lau rbat de I'ense ignem ent du second  degrb sb r ie  C. Centre 
Nationale de documentation p<§dagogique.
France. (1986) M in is tb re  de I'Education  Nationale, D ire ction  des Lycbes e t 
Colleges. S c iences natu re !les: c la sse s de seconde prem lbre  e t term inals. 
Centre Nationale de Documentation PSdagogique.
France. (1987) M in is tb re  de I 'Education  Nationale, D irection  des Lycbes. 
Mathbmatiques: c la sses de seconde prem ibre e t term inate. Centre National 
de Documentation P6dagogique.
France. (1988) M in is te rs  de I'Education  Nationale, D irection  des Lycbes. 
Sc iences p hys iques: c la sses de second  p rem ibre e t term ina ls. Centre 
National de Documentation P£dagogique.
Gardner PL. (1977) Log ica l connective s  in science. A repo r t  to the 
Education Research & Development Committee, Department of Education, 
Commonwealth Government, Aus tra lia .  Facu lty  of Education, Monash 
U n iv e rs ity ,  V ictor ia , Austra lia .
Gazlel H. (1989) The emergence of the comprehensive middle school in 
France: educational po licy  making in a centra l ised  system. Com parative  
Education . 25A, p29-40.
Genesee F, Lambert WE. (1983) T r i l in gua l education fo r  major ity  language 
ch i ld ren . C h ild  Development. 54, p 105—114.
G ilbe rt  JK, Watts DM. (1983) Concepts, m isconceptions and a lte rna t ive  
conceptions: chang ing  pe rspec t ive s  in sc ience education. S tu d ie s  in  
Science Education . 10, p61-98.
Gimson AC. (1989) An in tro du c tio n  to the p ronun c ia tion  o f  Eng lish . 4th 
ed ition rev ised  by S. Ramsaran. Edward Arnold.
Bib Iiography -6-
Godman A. (1976) The language of sc ience from the v iewpoint of the 
w r ite r  of textbooks. In: R icha rds  JC. (ed) Teaching E n g lish  fo r  Sc ience  
and  Technology: se lected papers  from the reg ional cen tre  seminar 
'te a ch ing  and  le a rn in g  o f  E n g lish  fo r  s c ie n t if ic  and  techno log ica l 
p u rposes  in SE  Asia ' 1975. S ingapore  U n iv e rs i t y  P re ss  p71-78.
Goetz JP, Le Compte MD. (1981) E thnog raph ic  Research and the problem of 
Data Reduction. A n th ropo log y  & Education  Q uarte rly . 12:1, p51-70.
Grande Larousse. (1971) Grande La rou sse  encyc lopdd ie  rev ised  ed ition. 20 
Vols + supplements. L ib ra i r ie  Larousse.
G rev lsse  M. (1975) Le Bon Usage. 10th ed ition. Ed it ions  J. Ducelot.
Halls WD. (1965) Socie ty , schoo ls, and  p ro g re ss  in France. Pergamon Press.
Halls WD. (1972) European C u rr icu lu m  S tud ie s  (in the academ ic se conda ry  
school) no 6: P h ys ic s .  Council fo r  Cu ltu ra l Cooperation, Council of 
Europe, S t ra sbou rg . .
Halls WD. (1976) Education , C u ltu re  and  P o lit ic s  in Modern France. 
Pergamon Press.
Hannant E. (1992) Le tte rs . New S c ie n t is t  29 F e b ru a ry  1992 p60.
Harrap 's . (1978) H a rra p 's  New S h o rte r  F rench  and  E n g lish  D ic tionary . 
Harrap & Co.
Harrap 's . (1983) H a rrap 's  new s ta n d a rd  F ren ch  and  E n g lish  d ic tiona ry . 4th 
ed ition vols 1-4. Harrap & Co.
Harrap 's  Science. (1985) H a rra p 's  sc ience  d ic tio na ry . Harrap & Co.
Henderson IF. (1979) H enderson 's  D ic t io na ry  o f  B io log ica l Terms. 9th 
ed ition edited by Sandra  Holmes. Longman.
Herron TD. (1978) Role of lea rn ing  and development: c r i t iq u e  of Novak 's  
comparison of Ausubel and Piaget. Science Education . 62:4, p593-605.
Hill JH. (1988) Language, cu ltu re  and world view. In: Newmayer FJ. (ed). 
L in g u is t ic s :  The Cam bridge Su rvey , vol IV Language: The S o c io -cu ltu ra l 
con te x t  Cambridge U n iv e rs i t y  P re ss  p 14-36.
Hodson D. (1985) Ph ilo sophy  of sc ience, sc ience and sc ience eduatlon. 
S tu d ie s  In Sc ience  Education . 12, p25-57.
Hodson D. (1986a) Ph ilo sophy  of sc ience and sc ience education. Jo u rn a l 
o f P h ilo soph y  o f  Education . 20:2, p215-225.
Hodson D. (1986b) Re th ink ing  the role and s ta tus  of observation  in 
sc ience education. Jo u rn a l o f  C u rr icu lu m  S tud ies. 18:4, p381-396.
Hodson D. (1986c) The nature of s c ie n t i f ic  observat ion . School Sc ience  
Review  68.1 (242) p 17-29.
Bib Iiography -7-
Housen A, Baetens-Beardsmore H. (1987) C u r r ic u la r  and e x t ra - c u r r ic u la r  
fa c to rs  in m u lt i l ingua l education. S tu d ie s  in Second Language A cqu is it io n . 
&1, p83-102.
Hughes A. (1979) On ‘Naming of Neurones' by Rowe and Stone. B ra in  Behav. 
Evo l. 16, p52-64.
Hutch inson CS. (1979) B io log ica l C lass if ica t ion . School Sc ience Review. 
67(215), p239-246.
IOB. (1989) B io log ica l Nomenclature, recommendations on terms, u n its  & 
symbols. 1st ed ition. Inst itu te  of B io logy.
IOB. (1991) Personal communication, in s t itu te  of Biology: AK S i lve s te r .  27 
June 1991.
James & James. (1976) Mathem atics d ic tiona ry . 4th ed ition. Van Nostrand 
Reinhold Co.
Johns TP, D ud le y -Evans  A. (1984) An experiment in team-teach ing of 
overseas postg raduate  s tuden ts  of t ranspo rta t ion  and p lant b io logy. In: 
Swales J. (ed) (1984a) Ep isodes in E S P  (Eng lish  fo r  Sc ience and  
Technology). Oxford: Pergamon P re ss  p 140-153.
Jomler J. (1949) Coup d ’oeil rap ide  su r  les Inst itu t ions d 'enseignement 
s u iv i  d 'une §tude su r  la p£dagogie A I'Ecole Coranlque. Revue de 
I ' ln s t itu t  des Be lle s L e tt re s  A rabes. 48, p319~346.
Jones D. (1989) Eve rym an 's  p ronounc ing  d ic tiona ry . 14th ed ition rep r in ted  
with co rrec t ions , rev ised  by AC. Gimson and S. Ramsaran. JM. Dent &
Sons, London.
Kennedy C, Bolitho R. (1984) E n g lish  fo r  S p e c if ic  Purposes. Macmillan, 
London.
Ke tte r idge  JOK. (1983) F re n ch /E n g lish , E n g lis h /F re n ch  d ic t io n a ry  o f  
te chn ica l term s and  phrases. With a supp lement by Yves R. Ardes. 
Routledge & Kegan Paul.
Klein W. (1986) Second Language Aqu is it ion . Cambridge U n iv e rs ity  Press.
Koessler M. (1975) Les faux am is des vocabu la ires an g la is  e t  am ericain. 
Vu ibert.
Labadi A. (1984) The New School in Ariana: P ro f i le  and Horizons. Bu lle t in  
Pedagog ique d 'Ense ignem ent Seconda ire  (Tunis). 6, p75-77.
La Tail le, Renaude de. (1985) Phys ique: les un ites illAgales. Science et 
Vie (Dec). p72-77,168.
Lakram ti A. (1982) Etude  exp io ra to ire  des d if f ic u lte s  d 'app ren tissage  que 
re n co n tre n t en mathdmatiques les S idves m aroca ins du p rem ie r cy c le  du 
seconda ire , en re la tion  avec I'emploi du franga is  p ou r en se igne r cette  
d isc ip lin e . ThAse de MaTtrlse. U n iv e rs ity  Laval, Quebec Canada.
Bibliography -8-
Lakramti A. (1987) D ifftcu ltb s  d 'app ren tisage  en mathemattques, qu i son t  
en re la tion  avec d if fe re n ts  a spec ts  de la langue d 'ense ignem ent (I'arabe) 
au maroc. Ph.D Thesis. U n iv e rs ity  Laval, Quebec.
La Presse. (1988) 22 Ju ly  p3.
La Presse. (1990) Les 23 <<mention t rd s  bien>>. La P re sse  8 Ju ly .  p5.
Larousse. (1984) Larousse , p e t it  i l lu s t rb  1984. L ib ra i r ie  Larousse.
LeCompte MD, Goetz JP. (1982) Problems of re l ia b i l i t y  and v a l id ity  in 
e thnog raph ic  research . Review  o f Educa tiona l Research. 52:1, p31-60.
Le igh J. (1990) Metals set a trap  fo r  n itrogen. New S c ie n t is t  10 Feb 1990. 
p55-8.
LeLong M. (1958) Une importante rya lisat ion  tun is ienne , la reforme de 
I'enseignement. Revue de I ' ln s t it u t  des Be lles L e ttre s  Arabes. 83, p297- 
320.
LeLong M. (1961) L 'ense ignement tun is ien  en 1961: bilan et pe rspec t ive s . 
Revue de I 'ln s t itu t  des B e lle s  L e tt re s  Arabes. 95/6, p251-278.
LeLong M. (1971) L 'ense ignement tun is ien  en 1971. Revue de I ' ln s t itu t  des 
Be lles L e ttre s  Arabes. 128, p363-367.
Le Temps. (1989) Un if ica t ion  du rygime d 'enseignement dans les Lycyes  
P ilotes. Le Temps 18 June 1989. p3.
Lew is HD. (1985) The F ren ch  education  system. St M a rt in 's  Press, New York.
Lexicon. (1971) Lex icon  o f  botony, E n g lish -F re n ch -A ra b ic . League of Arab 
States Education Cu ltu re  & Sc iences O rgan isation. The Permanent bureau 
of arab isa t ion . Rabat (Morocco).
Longman. (1985) Longman Concise E n g lish  D ic tionary . Longman.
Lycye  Ariana. (1984) P ionee r schoo l fo r  Teaching Sc ience  and  Techno logy  
in  En g lish , 1984 P rospec tu s . Lycye  Ariana. Tunis.
MacDonald MA, Rogan JM. (1988) Innovation In South A fr ican  sc ience 
education (Part 1): sc ience teach ing  observed. Sc ience  Education . 72:2, 
P225-236.
Mackean D, Jones B. (1985) In troduction  to human & so c ia l b io logy. 2nd 
ed ition. John M u rray .
Mackean DG. (1969) In trodu ction  to b io logy. 4th ed ition. John M u rray .
Magee B. (1982) Popper. 10th impression with rev ised  p o s ts c r ip t  and 
b ib l iog raphy . Fontana paperbacks.
Maher J. (1986& Eng lish  fo r  medical purposes, state of the a r t  a rt ic le .  
E n g lish  Language Teach ing Jou rna l. 19:2, p 112—145.
Maher J. (1986$ The development of Eng lish  as an in ternat iona l language 
of medicine. A p p lie d  lin g u is t ic s .  7:2, p206-218.
Bib Iiography -9-
Maillot J. (1981) La tradu ction  s c ie n t if iq u e  e t techn ique. Publ: Techn ique 
& Documentation, Par is .
M argu lis  L, Schw artz  KV. (1988) F iv e  Kingdoms: an illu s t ra te d  gu ide  to the 
Phy la  o f life  on earth. 2nd ed ition. Freeman & Co, New York.
McDonough J. (1984) ES P  in  pe rspective . London: Co ll ins.
McGraw-Hill. (1989) M cG raw -H ill conc ise  encyclopaed ia  o f  sc ience  and  
technology. 2nd ed ition. Pa rke r  SP. (ed). McGraw-Hill.
McNamara DR. (1980) The o u ts id e r 's  arrogance: the  fa i lu re  of p a r t ic ip an t  
ob se rve rs  to understand  classroom events. B r it is h  Educa tiona l Res. J.
6:2, p113-125.
M ervyn  L. (1984) The d ic t io n a ry  o f  vitam ins: the complete gu ide  to 
vitam ins and  vitam in the rapy. Thorsons Pub l ish e rs  L td .
M izouri L. (1988) La r6forme du systdme Sducat if  en Tun is ie . A n a ly s e (du 
pro je t de ju in  1986. Revue de I' In s t itu t  des Be lle s L e ttre s  A rabes. 16*1, 
p 163-177. •
Morehouse W. (1967) Con fron t ing  a four-d im ens iona l problem: sc ience 
techno logy, soc ie ty  and t rad it ion  in India and Pak istan . Techno logy and  
Cu ltu re . 8, p363-375.
M o rr is  P.(ed). (1985) The rough  gu ide  to Tun isia  1st ed ition. Routledge & 
Kegan Paul.
Munby. (1978) Communicative s y lla b u s  design. Cambridge U n iv e rs i t y  Press.
Naroll R. (1967) Data q u a lity  contro l. New York: F ree Press.
Nelkon M, Pa rke r  P. (1982) Advanced  le ve l p hy s ic s , 5th ed ition. Heinemann.
Newmark P. (1988) A textbook o f  trans la tion . P ren t ice  Hall.
Notes. (1991) Notes and news: teach ing  the sc ience of the earth .
Education  in Sc ience  September 1991. p32.
Novak JD, Gowin DB. (1984) Lea rn in g  how to learn. Cambridge U n iv e rs i t y  
Press.
Nuffie ld . (1970) N u ffie ld  advanced  sc ience  chem is try  teache r 's  gu ide  1 
top ics  1-12. Penguin.
O ll iv ie r  J. (1979) Grammaire Frangaise. Ed it ions E tudes V ivantes. Paris .
ONISEP (1987a) Guide de la s co la r itd  de la m aterne lle  A i'u n ive rs itd .
ONISEP le l iv re  de poche.
ONISEP (1987b) O b je c t if  BAC, p ou r ch o is ir  son it in d ra ire  de la tro is idm e  
au baccalaurdat. ONISEP.
Bibllography -10-
Osborne RJ, G i lbe rt  JK. (1980) A method fo r inves t iga t ing  concept 
unde rs tand ing  in sc ience. Eu r. J. Sci. Educ. 2:3, p311—321.
Oxford. (1989) O xford  E n g lish  D ic tionary . 2nd ed ition 20 vols. C larendon 
Press: Oxford.
Paepcke F. (1975) Gemeinsprache, Fachsp rachen  und iib e rse tzung . in  Im 
O bersetzen, Leben. eds Berger K, & Sp ie r HM. T iib ingen: Narr.
Passmore R, Robson JS. (1974) A companion to m ed ica l stud ies. Vols 1-3. 
B lackwell.
P e rk in s  KJ. (1986) Tun isia: c ro ss road s  o f the Islam ic and  European  
worlds. Croom Helm, London.
Peterson ADC. (1988) Schoo ls a c ro ss  fron tie rs . Open Court, I ll ino is USA.
Popper K. (1982) U nend ing  Quest: an in te lle c tu a l au tob iog raphy. 6th 
impression with extended b ib l io g raphy . Fontana/Co ll ins.
Preece PFW. (1976) Mapping cogn it ive  s t ru c tu re :  a comparison of methods. 
J. Educ. P sycho l. 68:1, p 1—8.
Quid, Le. (1985) Le  Quid  Eds  D & M Fr£my. Publ: Robert Laffont.
Qu irk  R, Greenbaum S, Leech G, S v a r tv ik  JA. (1985) A com prehensive  
grammar o f  the E n g lish  language. 1st ed ition, Longman.
Race D. (1990) Personal communication.
Raude AJ. (1985) Le franga is  menac6 par le 'look '. Science e t Vie.
675(0ct), p78-83,182-3.
R ichards, JC.(ed). (1976) Teach ing Eng lish  fo r  Sc ience & Technology. 
Selected papers  from the Regional Eng lish  Language Centre Seminar 
'Teach ing  and  Le a rn in g  o f  E n g lish  fo r  S c ie n t if ic  and  Techno log ica l 
Pu rpo se s  in SE  A s ia ' 1975. S ingapore  U n iv e rs ity  P ress .
R iguet M. (1980) Assoc ia t ions de mots: Atude comparatlf en tre  Tun is iens  
b il ingues  (arabe-frangais) et Tun is iens  monoiingues. In te rna tiona l Review  
o f A p p lie d  P sycho logy . 29, p 183-204.
R iguet M. (1984) A tt itu d e s  e t rep re sen ta tion s  Udes & I'emploi du 
b ilingu ism e: ana lyse  du cas Tun is ien. Pub l ica t ions  de la Sorbonne.
Robert, petit. (1984) D ic t io nn a ire  de la langue franga ise  vol 1:
D ic tionna ire  a lphabe tique  e t ana log ique de la langue frangaise. 
D ic t ionna ires  Le Robert, Par is .
Robinson PC. (1980) E n g lish  fo r  S p e c if ic  Pu rposes: the p re sen t position . 
Oxford, Pergamon Press.
Roe P. (1977) S c ie n t if ic  text: se le c tion s  from  the l in g u is t ic  ev idence  
p resen ted  in a s tu d y  o f  d if f ic u lt y  in Sc ience textbooks. Birm ingham 
U n iv e rs i t y  Eng lish  Language Research.
Bib Iiography -11-
Romdhane, MN. (1984) Conception de So i e t Rbuss ite  Sco ia ire . Memoirs pour 
I'obtention du C e r t i f ic a t  d ’A p t itude  A la Recherche (C.A.R.) Tun is. Facu lty  
des L e tt re s  et Sc iences Humaines.
Romdhane, MN. (1987) App roche  p sycho log ique  de /'exce llence sco ia ire  A 
p ropos de I'experience des Lycbes p ilo te s  en Tunisie. Dipldme de 
recherches appro fond ies  en psycho log ie . U n iv e rs ity  de Tun is  Facu lty  des 
Sc iences Humaines.
Ross KA, Sutton CR. (1982) Concept p ro f i le s  and the cu ltu ra l context. 
European Jo u rn a l o f  Sc ience  Education . 4:3, p311-323.
Rowe MH, Stone J. (1977) Naming of neurones. B ra in  Behav. Evo i. 14, p185- 
216.
Rowe MH, Stone J. (1979) The importance of know ing our own 
p resuppos it ions . B ra in  Behav. Evo i. 16, p65-80.
Salem N. (1984) Habib Bou rgu iba , Islam and  the crea tion  o f Tunisia. Croom 
Helm.
Sas tr i Ml. (1968) P repos it ions  in 'Chemical ab s t ra c ts ' .  L in g u is t ic s . 38, 
p43-51.
Savo ry  TH. (1953) The language o f sc ience: it s  g row th, ch a ra c te r and  
usage. And re  Deutsch.
Schaefer G. (1979) Concept formation in b io logy. The concept of 'g row th '.  
European Jo u rn a l o f  Sc ience  Education . 1:1, p87—101.
Sc ience et Vie. (1988) L 'e n fa n t e t  I'bchec sco ia ire . Fourth , out of se r ie s  
specia l one su b je c t  ed ition number 164. Exce lis io r Pub lica t ions, Paris .
S impkin J, Williams J l .  (1989) Advanced  b io logy. 3 rd  ed ition. Hyman.
S in c la ir  J. (1972) A cou rse  in  spoken  Eng lish . Oxford U n iv e rs i t y  Press.
Sk lk  H. (1986) Le Franga is  langue d'enseigement de matiyre sc ien t if ique . 
Revue Tun is ienne de Sc iences socia les. 84/87, p41-238.
Sopher E. (1974) An in t ro du c to ry  approach to the teach ing  of s c ie n t i f ic  
Eng lish  to fo re ign  s tuden ts . E n g lish  Language Teach ing Jou rna l. 28:4, 
p353-9.
Sou iss i M. (1968) La langue des mathematiques en arabe. Pub l ica t ion s  de 
I 'Un ive rs ity  de Tun is.
Sp rad ley  JP. (1979) The e th n o g rap h ic  in te rv iew . Holt, R inehart & Wilson.
Sp rad le y  JP. (1980) P a r t ic ip a n t  Observation. Holt R inehart & Winston.
Sra ieb N. (1971) Enseignement, e l ites et systymes de va leurs: le Coliyge 
Sad ik i de Tunis. A nnua ire  de i 'A fr iq u e  du Nord. 10, p103-135.
Sra ieb N. (1974) Colon isation, dbco lon isation  e t enseignem ent. L 'exem ple  
tun is ien . Pub lica t ion  de I ' ln s t i tu t  des Sc iences de I'Education de Tun is, 
avec le concours du C.N.R.S. Paris .
Bib Iiography -12-
Sra ieb N. (1975) Enseignement, decolonisation et d§veloppement au 
Maghreb. In: Ruff, WK. In trodu ction  a I 'A fr iq ue  du Nord  Contemporaine. 
C.N.R.S. Par is .
Stacey CA. (1980) P la n t taxonomy and  b iosystem atics. Edward Arnold .
S tre vens  P. (1971) The language of in s tru c t ion  and the formation of 
s c ie n t i f ic  concepts. In, Gillon P & Gillon H. (eds) Sc ience  and  education  
in  deve lop ing  coun tries. P roceed ings  of the 5th Rehovot conference on 
sc ience and education in deve lop ing coun tr ies . Praeger, New York.
S tre vens  P. (1973) Technica l, technolog ica l and s c ie n t i f ic  Eng lish . E n g lish  
Language Teaching Jou rna l. 27:3, p223-234.
S tre vens  P. (1976) Problems of lea rn ing  and teach ing  sc ience th rough  a 
fo re ign  language. S tu d ie s  in  Sc ience  Education . 3, p55-68.
S tre vens  P. (1977) Specia l purpose  language learn ing: a perspect ive . 
Language Teach ing & L in g u is t ic s  A b s tra c ts . 10:3, p 145-163.
S u rre y .  (1989) U n iv e rs ity  o f S u r re y  postg radua te  p ro sp ec tu s  1990 en try . 
U n iv e r s i t y  of S u r re y .
Sutton CR. (1980a) The lea rne r 's  p r io r  knowledge: a c r it ica l rev iew  of 
techn iques fo r  p rob ing  its  o rgan isat ion . European Jo u rn a l o f  Sc ience  
Education . 2:2, p107-120.
Sutton CR. (1980b) Science, language and meaning. School Sc ience  Review. 
62(218), p47-56.
Swales J, Mustapha H.(eds). (1984) ES P  in  the A rab  World. Language Stud ies 
Un it ,  U n iv e rs i t y  of Aston in Birmingham.
Swales J.(ed).(1984a) Ep isodes in  E S P  (Eng lish  fo r  Sc ience and  
Technology). Pergamon Press , Oxford.
Swales J. (1984b) 'Se t t ing ' (commentary) on Ep isode 7, by Allen JPB & 
Widdowson HG (1974) Teach ing the communicative Use of Eng lish , 
In te rna tiona l Review  o f A p p lie d  L in g u is t ic s  12:1 p 1—2©. In: Swales J.(ed) 
(1984a) Ep isodes in  ESP. Oxford, Pergamon Press . p69-72.
Swales J. (1985) E S P -  The heart of the matter or the end of the a f fa ir?
In: Qu irk  R, & Widdowson HG. (eds) E n g lish  in  the world, teach ing  and  
le a rn in g  the language and  lite ra tu re s . Cambridge U n iv e rs i t y  Press.
P212-223.
Sw ift  DJ. (1986) C u r r ic u la r  P h ilo soph y  and  s tu d e n ts ' pe rsona l 
ep istem olog ies o f  sc ience. Ph.D Thes is  vols 1&2. U n iv e r s i t y  of S u r re y .
Symboles. (1986) Symboles normalises pour schemas d 'in s ta l la t ions  
e iec tr iques . Le p h y s ic ie n  Septem bre 1986 (page number not present).
Taber K. (1989) Ene rg y  by many other names. School Sc ience Review.
70(252), p57~62.
Tay lor M. (1989) A c r it ic ism  of the a rt ic le  on Ene rgy  by Mark Ellse.
School Sc ience Review. 70(252), p 138-9.
Bib Iiography -13-
Thody P, Evans H. (1985) Faux  Am is and  Key Words: A d ic t io n a ry  gu ide  to 
F rench  language, cu ltu re  and  so c ie ty  th rough  iooka iike s  and  confusab ies. 
The Athlone Press.
Thomson AJ, Mart ine t AV. (1980) A p ra c t ic a l E n g lish  Grammar. 3rd ed ition. 
Oxford U n iv e rs i t y  Press.
Thourson -Jones M. (1986) Regional d ispa r it ie s  and Pub l ic  Po licy  in 
Tun is ian  Education. Com parative Education . 22:3, p201-220.
Trimble L. (1985) E n g lish  fo r  Sc ience  and  Technology, a d iscou rse  
approach. Cambridge U n iv e rs i t y  Press.
Tun is ie, Repub lique de. (1982a) Programmes o ff ic ie is  de i'ense ignem ent 
seconda ire : sc ience s natu re lles. Centre  Nationals Pedagogique. Tunis.
Tun is ie, Repub lique de. (1982b) llbaraam ij i r ra sm iyya  Iitt<liim ith thaanaw iy  
wa i lm ah in iyy  it taa r i ix  wa ilJuRaafiya. Ilmarkiz iqqawmi i lb i idaaRuu ji.
(In Arab ic: O ffic ia l sy l la b i fo r  geography and h is to ry  in secondary  
schools). Centre Nationals PAdagogique. Tun is.
Tun is ie, Repub lique de. (1983) BaccalaurAat de I'enseignement du segond 
degrA Ser ie  C. M in istA re  de I 'Education Natlonale, D irection des Lycyes.
Tun is ie , Repub lique de. (1984) Le Developpem ent de I 'Education  en Tun is ie  
1981-1984. Rapport p rysen ty  A la 39eme session de la Confyrence 
Internationa le de I 'Education, GAneve, octobre 1984. M in istAre de 
I'Education Nationals, Tun is .
Tun is ie, Repub lique de (1986a) Le  developpem ent de I'Education  en Tun is ie  
1984-86. Rapport p resenty  A la 40Ame session de la Confyrence 
Internationale de I 'Education, GenAve dAcembre 1986. M in lstAre de 
I'Education Nationals, Tunis.
Tun is ie, Repub lique de (1986b) Sc iences na tu re lle s, c la sses de seconde  
prem idre e t term inals. M in istA re  de I 'Education Nationale: d irect ion  des 
LycAes et collAges, Tun is.
Tun is ie, Repub lique de (1987a) Viiidm e P lan de developpem ent econom ique 
e t so c ia l 1987-1991. Tome 1: Le  contenu global. Tome 2: Le contenu  
secto rie l. Tun is.
Tun is ie, Repub lique de (1987b) LycAe Ariana, hou rs  p e r  su b je c t  (in 
A rab ic). LycAe Ariana, Tun is.
Tun is ie, Repub lique de. (1988) B u lle t in  Pedagog ique d 'ense ignem ent 
seconda ire . Specia l issue Ap r i l  1988: Baccalaureate examination papers  of 
1987. Tun is.
T u rne r  C. (1991) Personal Communication.
T yne r CF. (1975) The naming of Neurons: app l ica t ions  of taxonomic theo ry  
to the s tu d y  of ce llu la r  populations. B ra in  Behav. Evo l. 12, p75-96.
Van Roey J, G ranger S, Swallow H. (1988) D ic tionna ire  des faux amis 
franga is -ang ia is . Ducelot.
Bib Iiography -14-
Vlnay JP, Darbe lnet J. (1977) S ty lis t iq u e  comparbe du franga is  e t de 
I'ang la is. 2nd ed it ion. D id ier.
Walker R. (1980) The conduc t  of educational case stud ies: e th ic s  theo ry  
and p rocedure . In: Dockre ll WB, & Hamilton D.(eds). R e th in k in g  educa tiona l 
research . Hodder & Stoughton , London p30-63. .
Watts, S. (1990) Mak ing sense of the  Genome's secre ts .  New S c ie n t is t  4 
August  1990. p37-41.
Wehr H. (1979) A d ic t io n a ry  o f  modern w ritten  A rab ic . 4th ed ition (ed) J. 
Milton Cowan. Wiesbaden: Otto Harrassow ltz.
Werner 0, Topper MD. (1976) On the  theore t ica l un ity  of ethnoscience 
lex icog raphy  and ethnosc ience e thnograph ies . In: Rameh C. (ed) Sem antics: 
th eo ry  an d  app lica tions , p 111—144. Georgetown U n iv e r s i t y  Press.
Werner 0, Schoepfle  GM. (1987) System atic  fie ldw ork . Vol 1: Founda tion s o f  
e th no g rap hy  and  in te rv iew ing . Vol 2: E th n o g rap h ic  A n a ly s is  an d  Data 
management. Sage Pub l ica t ion s  USA.
Whelan PM, Hodgson MJ. (1989) E ssen tia l p r in c ip le s  o f  p hys ics . 2nd 
ed ition. John M u rray .
Whitaker RH. (1959) Quart. Rev. B io l. 34 p210.
Whitaker RH. (1969) New concep ts  of Kingdoms of Organisms. Science. 163, 
P150-160.
White S is te rs  (n.d.). Lesson  K60. T h ird  year Tun is ian  d ia lect dialogue.
Les Soeurs B lanches, Tun is .
Widdowson HG. (1974a) L i t e ra r y  and sc ie n t i f ic  uses of Eng lish . E n g lish  
Language Teach ing Jou rna l. 28:3, p282-292.
Widdowson HG. (1974b) See Allen JPD, Widdowson HG. (1974).
Widdowson HG. (1975) EST in theo ry  and pract ice . In: E n g lish  fo r  academ ic 
s tu d y  w ith sp e c ia l re fe ren ce  to sc ience  and  techno logy: p rob lem s and  
pe rspec tive s . B r i t is h  Council occasional paper, ETIC. p3-10.
Widdowson HG. (1979) E xp lo ra t io n s  in ap p lie d  lin g u is t ic s .  Oxford U n iv e rs i t y  
Press.
Wilson B. (1981) The cu ltu ra l contexts of sc ience and mathematics 
education: p repara t ion  of a b ib l io g raph ic  guide. S tu d ie s  in Sc ience  
Education . 8, p27-44.
Wilson S. (1977) The use of e thnog raph ic  techn iques  in educational 
research . Review  o f Educa tiona l Research. 47:1, p245-265.
Woese C. (1990) P ro ceed ing s  o f  the National Academ y o f Sc iences. 87 
p4576.
W riter 's . (1992) W rite r 's  a n d  a r t is t 's  yearbook 1992. 85th ed ition. A & C 
B lack, London.
Bibliography -15-
Ziman J. (1969) Some problems of the growth and sp read  of sc ience into 
deve lop ing coun tr ies . Proc. Roy. Soc. A311, p349-369.
Zoughlami Y, S k ik  H. (1977) L 'ense ignement en Tun is ie  v in g t  ans ap rds  la 
r§forme de 1958. M aghreb -M ach rek . 78, p43-69.
Z y lb e rsz ta jn  A. (1983) A concep tua l fram ework fo r  sc ience  education: 
In ve s t ig a t in g  c u r r ic u la r  m ate ria ls  and  classroom  in te ra c t io n s  in 
se con da ry  schoo l p h ys ic s . Ph.D Thesis. U n iv e rs i t y  of S u r re y .
TEXTBOOKS IN FRENCH USED IN THE ENGLISH AND FRENCH SCHOOLS
The o ff ic ia l Tun is ian  textbooks in F rench  have been re fe rred  to in the 
thes is  by a cod ing and are l is ted  here with th e ir  authors:
{year number) {language} {subject} {section, if  any} {page number}.
F = French . E = Eng lish .  B = Bio logy. C = Chem istry . P = Phys ic s .
M = Mathematics.
1FM (1988) Faya la  M, Zaouali M, Beji M, Brahim M, M 'H ir i F, Zaair i M. 
Mathdmatique: 1e de I'Ensiegnem ent Secondaire . Centre  National 
P6dagog ique Tun is.
1FB (1987) M essad i-Bu l ly  M, Nabli A, Ja idane A. Sc iences N a tu re lles: 1ere 
Annde Secondaire . Centre  National P6dagogique Tun is .
2FB (1988) Mbarek A, Bouzid H, Yacoub M. Sc iences N a tu re lles: 2eme Annde  
de /'Ense ignem ent Secondaire . Centre  National P6dagog ique Tun is.
3FB (1988) M essad i-Bu l ly  M, Mzali MS, Abroug R, G r issa  A, Saad L. Sc iences  
N atu re lles: C lasse de 3dme annde de /'Ense ignem ent Secondaire. Centre 
National P6dagog ique Tun is .
4FB (1988) Messadi M, Mzali MS, Chouchane R. Sc iences Natu re lles:
Sc iences de la te r  re, 4eme Annde M ath-Sciences. Cen tre  National 
P6dagog ique Tun is.
5FB (n.d.) Ed it ion  Exp6rimentale. Amari A, Amarl S. Sc iences Natu re lles: 
Ecolog ie, p h y s io itg ie  vegdtale 5dme Annde M ath -Sc iences. Centre National 
P6dagog lque Tun is.
6FB (1988) Messadi M, Mzali M, F re d j  M, Abroug R. Sc iences N a tu re lle s:
6dme Annde M ath -Sc iences, M ath-Techn ique . Centre  National P6dagog ique 
Tun is.
7FB (1988) Chadli H, Darghouth M, Jaber H. B io log ie: 7dme Annde M a th -  
Sciences. Centre  National P6dagog ique Tunis.
4FC (1988) El Borg i S, Yemen MH, Hellel H. Chimie: 4dme Annde M a th -  
Sciences, M ath -Tech  n i que. Cen tre  National P6dagog lque Tun is.
5FC (1988) Kamoun A, Je llou li M, Bouaziz A, Masmoudi H. Chimie: Seme Annde  
M ath -Sc iences, M ath -Techn ique . Cen tre  National P6dagog ique Tun is .
Bib l iography -16-
6FC (1988) Daoud F, Masmoudi M, Bouattour M, Mandhouj S, Tounsi R, Zayani 
J. Chimle: 6dme An tide M ath -Sc iences, M ath-Tech  n i que. Centre National 
PAdagogique Tun is.
4FP (1988) Masmoudi M, Daoud F, Horchani MJ, S ca rd ig l i  G. Phys ique : 4dme 
Annde M a th -Sc iences e t M ath -Tech  n i que. Centre National PAdagogique Tun is.
5FP (1988) Debbabi M, Ghenima M, Ben Romdhane H, Fathallah H, Ghenim M. 
Phys ique : 5dme Annde M ath -Sc iences, M ath-Tech  n i que. Centre National 
PAdagogique Tun is.
6FP (1988) Ouederni B, Ben Moussa A, Aroua A. Phys iq ue : 6dme Annde  
M ath -Sc iences e t M ath-Tech  n i que. Centre National PAdagogique Tun is.
